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ANNUAL  REPORT  OF  THE  MISSISSIPPI  RIVER  COMMISSION  FOR  THE 
FISCAL  YEAR  ENDING  JUNE  SO,  1901. 

St.  Louis,  Mo.,  June  30^  1901. 

Sib:  The  Mississippi  River  Commission  has  the  honor  to  submit  this, 
its  annual  report  for  the  fiscal  year  ending  June  30, 190).^ 

The  unallotted  balance  remaining  from  the  appropriation  contained 
in  the  sundry  civil  act  for  fiscal  year  ending  June  80,  1900,  approved 
March  3, 1899,  was  by  resolution  of  the  commission,  at  its  eightieth 
session,  transferred  to — 

Expenses,  Mississippi  River  Commission $40, 489 

(Approved  by  Secretary  of  War  July  14,  1900.) 

The  sundry  civil  act  of  June  6,  1900,  appropriated  the  sum  of 
$2,250,000  for  continuing  the  improvement  oi  the  Mississippi  River 
from  Cairo  to  the  Passes,  from  which  the  following  allotments  were 
made: 

Surveys,  ganges,  and  observations $40, 000 

Dredges  and  dredging 400,000 

Surveys,  first  and  second  districts 5, 000 

lifivees* 

Upper  St  Francis  district 20,000 

Lower  St.  Francis  district 114, 600 

White  River  district 50, 000 

Upper  Yazoo  district 94,000 

Plum  Point  Reach 80,000 

HopefieldBend 50,000 

Plant,  first  and  second  districts 25,000 

Experimental  dikes 20, 000 

Surveys,  third  district 6, 000 

Levees: 

Lower  Yazoo  district 150, 000 

Upper  Tensas  district 300, 000 

Afihbrook  Neck  revetment 70, 000 

Lake  Providence  revetment 75, 000 

Repairs  to  existing  works 50, 000 

Stone 50,000 

Plant,  third  district 25,000 

Surveys,  fourth  district 5, 000 

Lower  Tensas  district 110,000 

Atchafalaya  district 55, 000 

Lafourche  district 28, 000 

Barataria  district 14, 000 

Pontchartrain  district 50, 000 

Lake  Borgne  district 14, 500 

Elempe  Bend  revetment 150, 000 

Giles  Bend  revetment 150, 000 

Plant,  fourth  district 25, 000 

Beeerved  for  aUotment  at  discretion  of  the  president  of  the  Mississippi 

Biver  Cbmrnission 25, 000 

2, 250,  poo 
^  For  list  of  Appendixes,  etc.,  see  page  32. 
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4  BEPOBT   OF   THE   OHIEF   OF   ENOINEEBS,  XT.  8.  ABMT. 

The  condition  which  confronts  the  commission,  in  view  of  the  fail- 
ure of  the  passage  of  the  river  and  harbor  bill,  wnich  carried  a  gener- 
ous appropriation  for  the  improvement  of  the  Mississippi  for  the 
coming  year,  makes  it  incmnbent  to  repeat  the  reconaimen<mtion  made 
in  the  last  report  for  continuing  appropriations,  as  follows: 

After  an  experience  of  eight  years  in  administering  the  work  of  the  Government 
under  this  system  (i.  e.,  continuing  approi>riations  lor  several  years),  the  commis* 
fiion  feels  qualified  to  express  an  opimon  in  favor  of  its  efficiency  and  economy  in 
connection  with  the  work  in  its  charge.  The  assurance  of  a  regular  and  uniform 
appropriation  makes  possible  more  foresight  and  s]^stem  in  both  office  and  field  on 
the  part  of  the  commission  and  the  engmeers  in  immediate  charge  of  the  work. 
With  the  expectation  of  continuous  service,  a  stronger  corps  of  assistants  and  employ- 
ees can  be  organized,  and  contractors  of  larger  means  and  better  equipment  are 
attracted.  Better  administration  and  rates  are  therefore  obtained.  On  account  of 
the  character  of  the  work  and  the  climate  in  which  it  is  conducted,  a  large  part  of 
the  cost  of  the  improvement  is  in  the  building,  repair,  and  preservation  of  plant. 
Deterioration  goes  on  at  a  rapid  rate,  irrespective  of  use.  It  is  therefore  of  much 
economic  importance  to  keep  it  constantly  employed— to  wear  it  out  rather  than  let 
it  rot.  Without  regularity  m  appropriations,  the  part  of  each  which  it  is  necessary 
to  preserve  as  a  precaution  in  order  to  lay  up  and  preserve  the  plant  and  to  protect 
the  work  during  an  indefinite  interval  before  the  resumption  of  operations  reduces 
the  quantity  of  work  done,  postpones  results,  and  increases  costs.  These  are  some 
of  the  considerations  which  make  for  economy  in  the  system  of  continuing  appro- 
priations which  we  have  the  honor  to  recommend. 

This  condition  of  no  appropriation  for  the  coming  year  necessitated 
a  recast  and  careful  husbanding  of  the  balances  from  the  several  allot- 
ments and  their  application,  as  far  as  they  will  go,  to  those  objects  the 
ignoring  of  which  might  be  followed  by  more  serious  conseauences, 
financially  speaking,  to  the  interests  of  the  Government,  and  conse- 
quently to  the  interests  of  the  people  at  large. 

The  balance  from  the  allotments  for  dredges  and  dredging  is  ample 
to  enable  the  commission  to  place  the  eight  dredges  in  conmiission 
and  operate  them  aU  during  the  critical  period  of  towest  water  stage, 
should  one  develop  during  the  year. 

The  balance  from  the  allotments  for  the  building  of  levees,  their 
enlargement  or  extension,  are  in  most  cases  entirety  exhausted;  the 
aggregate  of  such  as  remains  is  wholly  insufficient  to  meet  an  emer- 
gency such  as  developed  in  1897. 

MISSISSIPPI  EIVEB  COMMISSION. 

Capt.  Mason  M.  Patrick,  Corps  of  Engineers,  U.  S.  A.,  secretaiy. 
Office,  Fullerton  Building,  cornel  Pine  and  Seventh  streets,  St.  Louis, 
Mo. 

Since  transmitting  the  last  annual  report  the  Mississippi  River 
Commission  has  held  three  sessions,  as  follows: 

Eighty-first  session,  November  9-17,  1900,  on  board  the  steamer 
Mississippi^  St  Louis,  Mo.,  to  New  Orleans,  La.  On  board  the 
steamer  ISearch^  November  16-17,  1900,  an  inspection  was  made  by 
some  members  of  the  commission  •  of  the  Atohafalaya  River  from  its 
head  at  the  mouth  of  the  Red  River  to  Bayou  T^che  in  Louisiana. 

Eightj-second  session,  April  10-16,  1901,  on  board  the  steamer 
Mississippi^  St.  Louis,  Mo.,  to  New  Orleans,  La. 

Eightjr-third  session,  June  20-22,  1901,  at  St.  Louis,  Mo.,  for  the 
preparation  of  the  annual  report. 

Since  its  last  annual  report  the  personnel  of  the  commission  has 
changed  as  follows: 

Gen.  G.  L.  GiUespie,  Corps  of  Engineers,  U.  S.  A.,  formerly  presi- 
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lilSSISSIFPI   BIVEB  COMMISSION.  5 

dent  of  the  Mississippi  River  Ck)minission,  has  been  appointed  Chief 
of  Engineers,  United  States  Army. 

The  vacated  office  of  president  of  the  commission  has  been  filled  by 
the  designation  by  the  JPresident  of  the  United  States  of  Col.«  Amos 
Stickney,  Corps  of  Engineers,  U.  S.  A. 

The  vacancy  in  the  membership  of  the  commission  has  been  filled 
by  the  appointment  of  Lieut.  Col.  H.  M.  Adams,  Corps  of  Engineers, 
U.  S.  A. 

The  sundry  civil  act  of  June  6,  1900,  contained  the  following  legis- 
lation relating  to  the  Mississippi  River  Commission: 

The  Secretary  of  War  is  hereby  authorized  and  empowered,  in  his  discretion,  in 
case  an^  onusual  obstruction  to  navigation  in  the  channel  of  South  Pass,  Missis- 
sippi Biverj  should  occur  during  the  fScal  year  1901,  to  use  any  dredges  or  tugboats 
of  the  Mississippi  River  Commission  for  the  purpose  of  removing  the  same.  And  the 
sum  of  $25,000,  or  so  much  thereof  as  may  be  necessary,  is  hereby  appropriated,  to 
be  expended  in  the  discretion  of  the  Secretary  of  War  in  improving  or  altering  such 
dredge  or  dredges  so  as  to  make  the  same  available  for  use  in  said  South  Pass. 

In  accordance  with  the  foregoing  act  the  dredge  Beta^  the  most 
powerful  dredge  in  the  possession  of  the  commission,  was  designated 
for  transfer  for  operations  in  the  South  Pass. 

This  dredge  was  at  work  during  the  low-water  season  of  1900  near 
Point  Pleasant  (81  miles  below  Cairo).  The  necessary  dredging  at 
Point  Pleasant  was  completed  during  the  latter  part  of  September, 
and  on  October  6  the  dredge,  with  plant,  left  for  West  Memphis,  Ark., 
to  undei^o  the  necessary  remodeling  to  adapt  it  for  the  worK  in  South 
Pass,  xnese  alterations,  which  consisted  of  repairs  to  machinery, 
remodeling  the  head  block,  lengthening  suction  pipes,  minor  repairs 
to  forward  batteries  of  boilers  and  other  parts  of  the  plant,  were  com- 
pleted early  in  January,  1901,  and  on  January  12  the  dredge,  with  a 
pile  sinker  and  2,000  feet  of  floating  pipe,  left  West  Memphis,  Ark., 
in  tow  of  the  steamer  8<ichem^  and  arrivea  at  South  Pass  (1,060  miles 
below  Cairo)  on  the  24th  of  the  month,  where  it  was  transferred  to 
Maj.  H.  M.  Adams,  Corps  of  Engineers,  U.  S.  A.,  in  charge  of  the 
improvements  at  that  locality. 

At  the  date  of  this  report  the  dredge,  with  accompanying  plant, 
still  remains  in  charge  of  the  officer  to  whom  it  was  thus  temporarily 
transferred. 

The  act  of  Congress  (Public  No.  162)  approved  June  6, 1900,  mak- 
ing provision  for  emergencies  in  river  and  harbor  works,  for  certain 
surveys  and  for  the  diversion  of  certain  appropriations  or  modification 
of  provisions  heretofore  made,  provides  as  follows: 

Sec.  2.  That  the  Secretary  of  War  is  hereby  authorized  to  cause  preliminary  exam- 
inations and  soryevs  to  be  made  at  the  localities  named  in  this  section,  as  hereinafter 
provided.    ♦    ♦    * 

KENTUCKY  AND  TENNESSEE. 

The  east  bank  of  the  Mississippi  River  between  the  highlands  near  the  city  of 
Hickman,  in  the  State  of  Kentucky,  and  Slough  Landing,  in  Lake  County,  in  the 
State  of  Tennessee,  with  a  view  to  constructing  such  works  as  may  be  required  to  pre- 
vent overflows  along  said  section  of  the  river,  such  examination  and  survey  to  be 
ooade  under  the  dir^tion  of  the  Mississippi  River  Commission,  the  cost  thereof  to  be 
paid  out  of  the  unexpended  balance  authorized  to  be  expended  by  said  commission. 

In  accordance  with  this  provision,  a  preliminary  report  was  made  to 
the  commission  by  the  engineer  officer  m  charge  of  the  district,  recom- 
mending the  locality  as  worthy  of  improvement  by  the  United  States. 
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6  BEPOBT   07  THE   OHIEF   OF   ENGIIOIBBS,  U.  8.   ABICY. 

After  considering  this  report,  the  oommission  passed  the  following 
resolution: 

It  iB  the  flense  of  the  commission  that  the  area  from  the  highlands  of  Hickman. 
Ky.,  to  Slough  Landing,  Tennessee,  survey  of  which  is  authorized  by  the  river  and 
harbor  act  approved  65i  of  June,  1900.  is  a  locality  worthy  of  improvement  by  the 
United  States,  in  the  manner  stated  ana  recommended  b^  Oaptain  Winslow,  Corps 
of  Engineers,  in  chanre  of  the  First  and  Second  districts,  in  his  report  to  the  com- 
mission, dated  June  ^,  1900. 

The  foregoing  resolution  was  approved  by  the  Secretary  of  War 
July  7, 1900,  and  the  district  officer  was  directed  to  make  a  detailed 
survey. 

This  survey  was  completed  in  August,  1900.  and  a  comprehensive 
report  was  submitted  to  Congress  and^  published  as  Document  No.  180, 
House  of  Representatives,  l^ifty-sixth  Congress,  second  session. 

It  seems  advisable  to  recall  here  some  of  the  principal  features 
brought  out  in  this  report. 

The  leng^th  of  the  adopted  levee  line  is  20i  miles,  16  miles  of  which 
are  locatea  in  the  State  of  Kentucky,  and  the  remainder  ii^  the  State 
of  Tennessee.  The  estimated  yardage  is  2,457,187  cubic  yards,  at  an 
estimated  cost  of  $4:00,000.  The  country  to  be  protected  by  the  pro- 
jected levee  drains  entirely  by  bayous  and  sloughs  into  Beelf oot  Lake. 
The  area  to  be  protected  includes  the  entire  basin  of  the  lake,  about 
200,000  acres,  of  which  25,000  acres  are  situated  in  Fulton  County, 
Ky.,  100,000  acres  in  Lake  County,  Tenn.,  and  about  76,000  acres  m 
Obion  and  Dyer  counties,  Tenn. 

Another  important  feature  brought  out  in  this  report  and  bearing 
on  the  physics  of  the  stream  is — 

That  the  benefit  to  be  derived  from  the  protection  from  overflow  of  this  large  area 
of  valuable  land  is  that  the  water  now  escaping  into  the  basin  of  Reelfoot  Lake  dur- 
ing a  flood,  estimated  approximately  at  200,0%  cubic  feet  per  second,  and  which  at 
present  does  not  return  to  the  Mississippi  until  it  reaches  the  mouth  of  the  Obion 
River,  about  100  miles  below  Hickman,  would  be  retained  within  the  bed  of  the  river 
to  perform  its  share  in  the  maintenance  of  channel  depths  in  a  stretch  of  river,  near 
New  Madrid,  where  navigation  is  at  times  somewhat  obstructed. 

An  act  (Public  No.  67)  amending  the  act  providing  for  the  appoint- 
ment of  a  Mississippi  River  Commission,  etc.,  approved  June  28, 1879, 
provides  as  follows: 

Be  U  enacted  by  the  Senate  and  Route  of  lUpresentatives  of  the  United  Slates  of  America 
in  Oongress  assembled,  That  an  act  entitled  ''An  act  to  provide  for  the  appointment 
of  a  Mississippi  River  Commission,  for  the  improvement  of  said  river  from  the  Head 
of  the  Passes,  near  its  mouth,  to  its  headwaters,''  approved  June  twenty-eighlii, 
eighteen  hundred  and  seventy-nine,  be  amended  by  adding  thereto  the  toUowing 
section: 

"Sna  S.  That  the  headquarters  and  ^nend  offices  of  said  commission  shall  be 
located  at  some  dty  or  town  on  the  Mississippi  Biver,  to  be  designated  by  the  Secre- 
tary of  War,  and  the  meetings  of  the  conmiissLon,  except  such  as  are  held  on  Govern- 
ment boats  during  the  time  of  the  semi-annual  inspection  trips  of  the  oommission, 
shall  be  held  at  said  headquarters  and  general  offices,  the  times  of  said  meetings  to 
be  fixed  by  the  president  of  the  oommission^  who  snail  cause  due  notice  of  such 
meetings  to  be  given  members  of  the  oommission  and  the  public." 

Approved,  February  IS,  1901. 

The  general  offices  of  the  commission  have  remained  in  St.  Louis, 
Mo.,  where  they  were  located  by  resolution  of  the  Mississippi  River 
Commission  passed  at  its  first  meeting,  in  the  city  of  Wasnington, 
D.  C,  August  19, 1879.  The  office  of  the  president  of  the  oomnous- 
sion  has  a&o,  for  the  present,  been  established  in  St  Louis,  Mo. 
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8URVBTS,  GAUGES,  AND  OBSEBVATIONS. 

The  general  survey  of  the  Mississippi  River  from  the  Head  of  the 
Passes  to  its  headwaters,  authorized  oy  the  law  creating  the  Missis- 
sippi River  Commission,  comprising  in  its  operations  secondary  tri- 
angnlation,  precise  levek,  topography,  and  hydrography,  is  completed 
to  Aitkin,  Minn.,  a  total  of  2,136  miles  of  river. 

The  secondary  triangulation  is  now  completed  from  the  Head  of  the 
Passes  to  the  headwaters  at  Lake  Itasca,  a  distance  by  river  of  about 
2,336  miles.  The  triangulation  follows  the  river  as  far  as  Aitkin, 
Minn.,  1,076  miles  above  Cairo. 

From  Brainerd,  Minn.,  66  miles  below  Aitkin,  Minn.,  the  triangu- 
lation leaves  the  river  and  is  carried  across  country  to  Lake  Itasca, 
the  direction  of  the  triang[ulation  representing  the  chord,  and  the 
course  of  the  river  the  arc  joining  the  two  places.  From  Lake  Itasca 
the  triangulation  was  carried  to  the  outlet  of  Lake  Bemidji  and  there 
discontinued  for  the  season. 

The  line  of  precise  levels  now  extends  from  the  end  of  the  jetties 
at  South  Pass,  m  the  Gulf  of  Mexico,  to  the  headwaters  at  Lake  Itasca, 
following  closely  the  river  to  Aitkin,  Minn.;  from  Brainerd,  Minn., 
it  is  carried  to  Bemidji,  Minn.,  thence  to  Itasca  on  the  one  hand,  and 
to  Grand  Rapids,  Minn.,  on  the  other,  leaving  a  gap  of  about  100  miles 
along  the  river  from  Grand  Rapids  to  Aitkin  £dong  which  the  levels 
have  not  been  run. 

The  topography  and  hydrography  of  Itasca  State  Park  and  of  a  sec- 
tion of  the  river  m  that  vicinity  nave  also  been  completed  during  tiie 
year. 

In  departing  at  Aitkin,  Minn.,  from  the  plan  of  survey  which  has 
been  pursued  from  its  inception — as  to  the  secondary  triangulation 
following  the  course  of  the  stream  and  in  other  minor  respecte — ^the 
commission  was  very  willing  to  anticipate,  by  a  year  or  more,  the 
issue  of  a  reliable  official  chart  of  the  ultimate  source  of  the  Missis- 
sippi, a  question  of  much  importance  to  the  State  of  Minnesota  and  to 
alljpersons  interested  in  geographical  knowledge. 

Survey  of  St.  Frcmds  Basin. — ^The  object  of  the  survey  was  the 
collection  of  additional  reliable  information  to  be  used  by  the  commis- 
sion in  dealing  with  projects  of  levee  building  in  the  basin,  the  possi- 
ble location  of  dams  and  reservoirs,  and  questions  in  general  relating 
to  the  control  of  floods  and  the  improvement  of  navigation. 

An  investiration  made  by  the  secretary  of  the  commission  discovered 
that  much  valuable  data  bearing  on  the  subject  was  in  the  possession 
of  county  surveyors,  levee  boards,  and  the  several  railroads  traversing 
the  basin,  most  of  which,  if  not  all,  were  available  for  use  by  the  com- 
mission. 

It  was  decided  to  supplement  the  above  by  running  several  cross- 
section  lines  from  the  river  to  the  highlands  on  the  western  boundary 
of  the  basin;  one  line  beginning  below  Corona  Landing,  Arkansas,  206 
miles  below  Cairo,  and  running  west  along  the  northern  line  of  Crit- 
tenden County  to  Crowley s  Ridge;  another  line  running  east  from 
near  Rector  to  the  St.  Francis  River,  where  it  joined  a  section  line  run 
by  the  State  of  Missouri,  and  a  thira  cross-section  line  beginning  near 
I)aniels  Point,  Arkansas,  158  miles  below  Cairo,  running  west  to  JBlack 
Oak,  Ark.,  on  the  Jonesboro,  Lake  City  and  Eastern  Railroad,  where 
it  joined  the  railroad  profile  to  Nettleton,  Ark. 


Digitized  by 


Google 


8  BEPOBT   OF   THE   OHIEF   OF   ENGINEEBS,  U.  S.   ABMT. 

All  of  the  available  information  will  be  platted  on  a  large-scale  map, 
which,  together  with  a  report  on  the  physical  features  of  the  basin, 
will  form  valuable  data  for  future  stuay. 

Survey B  for  the  control  of  dredging  operdtdona. — ^A  survey  of  the  bar 
or  crossing  where  shoal  water  is  expected  to  develop  is  usually  made 
before  the  dredging  operations  begin.  An  examination  of  the  sub- 
merged contours,  as  developed  by  the  survey,  seldom  fails  to  indicate 
the  prospective  thalweg  across  the  bar,  and  consequently  the  most 
advantageous  line  on  which  to  work. 

After  the  operations  have  begun  numerous  quick  surveys  are  made 
to  show  progress  and  control  the  work.  Eighty-two  surveys  were 
thus  made  during  the  last  low  stoge  of  river,  of  which  78  were  made 
at  12  points  where  dredging  was  in  progress,  and  9  surveys  were  made 
at  the  following  points:  Sate  Aubreys,  Gold  Dust,  Morgans  Point, 
Old  Hen,  Grass  Bayou,  Wilson  Point,  and  Goodrich,  where  it  was 
expected  that  shoal  water  would  develop  and  require  dredging. 

Some  of  these  surveys  are  exhibited  on  plates  9-51,  which  accom- 
pany the  report  of  the  secretary  (Appendix  Ko.  1). 

fScowr  wndJlU^wrvey^  Neuo  MadriaBend. — ^The  investigation  of  the 
relative  scour  and  fill-in  pools  and  bars  has  been  continued  off  New 
Madrid,  Mo.,  where  the  conditions  of  stream  necessary  for  this  study 
are  to  be  found. 

These  observations  were  begun  in  August,  1899,  and  continued  to 
November,  1900,  but  while  the  survey  extended  over  an  entire  period 
of  low  water  ana  part  of  another,  the  river  did  not  reach  a  very  high 
stage  during  that  period,  and  therefore  no  data  were  obtained  bearing 
on  the  phenomena  connected  with  an  extreme  high  stage. 

All  of  the  data  thus  obtained  have  been  platted  and  reduced  and  are 
now  in  shape  for  future  study.  During  these  examinations  about 
160,000  soundings  were  taken,  all  of  which  had  to  be  corrected  for 
slope  as  derived  from  the  readings  of  the  water  gauges. 

Water  gauges. — ^The  maintenance  and  repair  of  the  established  water 
gauges  between  Cairo  and  the  mouth  of  the  Mississippi,  and  their 
observation,  have  received  the  attention  of  the  commission.  At  the 
beginning  of  the  year  there  were  fourteen  established  permanentgauges 
on  the  Mississippi,  one  on  tJie  White  River,  one  on  the  St.  Francis 
River,  one  at  the  head  of  the  Atchaf  alaya,  and  one  automatic  tide  gauge 
at  Biloxi,  Miss.  In  September,  1900,  an  automatic  tide  gauge  in  Ek^t 
Bay,  in  uie  Gulf  of  Mexico,  was  transferred  to  the  conunission. 

There  were  transferred  to  the  care  of  the  commission,  under  author- 
ity, by  the  United  States  engineer  officer  at  Vicksburff,  Miss.,  twenty- 
one  water  gauges,  situated  at  the  following  namecT  places:  On  the 
Mississippi  River,  at  St.  Louis,  Mo.,  Memphis,  Tenn.,  Helena,  Ark., 
mouth  oi  White  River,  Arkansas,  Lake  Providence,  La.,  Vicks- 
burg,  Miss.,  Natchez,  Miss.,  Red  River  Landing,  La.,  Baton  Rouge, 
La.,  DonalasonviUe,  La.,  and  CarroUton  (New  Orleans),  La.;  on  uie 
Ohio  River,  at  Louisville^  Ky.,  head  and  foot  of  falls,  and  at  Cairo, 
111.;  on  the  Tennessee  River,  at  Florence,  Ala.;  on  the  Cumberland 
River,  at  Nashville,  Tenn. ;  on  the  White  River,  at  Jacksonport,  Ark. ; 
on  the  Arkansas  River,  at  Little  Rock,  Ark. ;  and  on  the  Red  River, 
at  Alexandria,  La.,  Shreveport,  La.,  and  Fulton,  Ark.  ^  These  gauges 
were  established  and  maintained  under  authority  of  a  joint  resolution 
of  Congress  approved  February  21,  1871;  and  provision  is  made  in 
the  river  and  harbor  act  of  August  11,  1888,  for  the  continuation  of 
this  work  by  a  permanent  appropriation  of  $6,000  annually. 
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At  high  stage  of  river  the  pennanent  water  gauges  are  supplemented 
by  the  addition  of  182  staff  water  gauges,  so  located  as  to  give  a  read- 
ingof  flood  heights  every  6  miles  from  Cairo,  111. ,  to  Fort  Jackson,  La. 

iHscharge  ci>S€Tvation8. — Some  discharge  observations  were  made  in 
the  reach  at  New  Madrid  jointly  with  the  other  survey  work  at  that 
locality.    The  results  thus  far  obtained  seem  to  point  to  some  changes 

S>ing  on  affecting  the  gauge  relations  between  Columbus,  Mo.,  and 
ew  Madrid,  Mo.,  at  low  stege  of  the  river.  This  subject  is  of  suffi- 
cient importance  to  require  further  study  before  miaking  any  state- 
ment in  the  matter. 

DREDGES  AND  DREDGING. 


The  method  adopted  for  the  temporary  relief  of  navigation  during 
the  period  of  low  water,  by  means  of  powerful  hydraulic  dredges,  has 
been  successfully  applied  during  the  past  low-water  season. 

At  the  beginning  of  the  critical  period  in  August,  1900,  five  hydraulic 
dredges  were  placed  in  commission  and  stationed  as  follows:  The  Beta 
at  Point  Pleasant  (81);  the  Oamma  at  Presidents  Island  (233),  and  sub- 
sequently at  Fleeces  (243);  the  JDdta  at  Island  34  (178);  the  EpaUon 
at  Hickman  Crossing  (131),  and  subsequently  at  Joe  Eckles  Bar  (92), 
then  at  TVlers  Crossing,  and  later  at  Booths  Point;  the  Zeta  at  Luxora 
(162),  and  subse(][uently  at  O'Donnells  (149),  and  later  at  foot  of  Island 
No.  30  (163);  a  light  snoaling  having  developed  at  Luxora  Crossing, 
the  dredge  was  returned  to  that  place  and  the  shoal  removed.  All  of 
these  dredges  were  kept  at  work  until  the  necessity  for  further  dredg- 
ing had  passed. 

Ifew  wredges. — ^The  dredge  lota^  which  is  the  first  of  the  self-pro- 
pelling type,  was  received  from  the  builders,  The  Springfield  Boiler 
and  Manufacturing  Company,  of  Springfield,  111.,  m  August,  1900, 
and  taken  under  her  own  steam  to  Cherokee  Crossing  (90)  for  test. 
The  test  developed  some  minor  defects,  which,  however,  were  reme- 
died before  the  end  of  the  season,  and  on  October  7  the  Iota  was  sent 
to  Point  Pleasant  to  relieve  the  dredge  Beta^  which  was  to  be  remod- 
eled for  work  in  the  South  Pass. 

Dredges  Kappa  and  Hewry  Mad. — ^The  date  for  the  delivery  of 
these  two  dredges,  of  the  self-propelling  type,  was  originally  set  for 
the  1st  of  July,  1900,  but  owing  to  unavoidable  delays  they  were 
unfinished  at  tliatdate,  and  the  time  for  delivery  has  been  extended  to 
June  30, 1901. 

The  advent  of  these  dredges  is  confidently  expected  to  have  a  marked 
effect  on  the  expenses  of  dredging  operations  by  reducing  the  cost 
and  time  of  operation  and  of  removal  from  point  to  point. 
^  Results  of  dredging  operations, — ^The  river  did  not  reach  an  espe- 
cially low  stage  during  the  year,  consequently  the  work  done  by  the 
dre^es  was  less  than  in  an  average  season,  and  they  were  retained  in 
the  field  a  shorter  time  than  has  usually  been  found  necessary. 

Some  of  the  lowest  gauge  readings  during  the  year  are  given  below: 


Locality. 

Date. 

Reading. 

Cfclix) 

Sept.  a,  1900 
Sept  24, 1900 
do 

6.78 

Fulton  

4.80 

I'einph^f 

2.11 

•^^                                                                                                          1 
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It  may  be  stated  that  on  no  bar  between  Cairo  and  the  Head  of  the 
Passes  was  there  at  any  time  during  the  low-water  season  of  1900  a 
channel  depth  of  less  than  lOi  feet. 

The  results  of  dredging  operations  are  graphically  shown  on  the 
accompanying  plates,  Nos.  9  to  61. 

For  fuller  details  of  all  the  foregoing  work  of  the  commission  and 
a  description  of  the  methods  and  work  of  the  ofl5ce  at  St.  Louis  in 
the  computation  of  field  notes  of  the  triangulation,  the  platting  of  the 
topography  and  hydrography,  the  reduction  of  precise  levels  and  com- 
pilation of  gauge  records,  the  computations  of  discharge  observations, 
the  preparation  and  publication  of  charts,  the  designing  of  new  dredges 
with  their  outfit,  and  experiments  for  the  improvement  thereof,  refer- 
ence is  invited  to  the  report  of  the  secretary,  Capt.  Mason  M.  Patrick, 
United  States  Engineers,  and  to  those  of  his  assistants  (Appendix 
No.  1). 

CHANNEL  WORKS  AND  BANK  REVETMENTS  IN  THE  SEVERAL  DI8TRI0TS. 

Works  above  Gai/ro. — Office  at  custom-house,  St.  Louis,  Mo. ;  Capt 
Edward  Burr,  Corps  of  Engineers,  U.  S.  A.,  in  charge. 

The  river  and  harbor  act  of  July  5,  1884,  appropriated  $60,000 
for  the  purpose  of  extending  the  revetment  work  which  had  been  put 
in  to  check  the  bank  erosion  in  the  rear  of  Cairo,  HI. ,  the  work  to  be 
done  under  the  direction  of  the  Mississippi  River  Commission.  Mat- 
tress work  and  repairs  to  stone  paving  were  done  there  in  1884  to  1886, 
and  some  additional  repairs  were  made  in  1898. 

During  the  fall  of  1900  a  break  developed  at  the  head  of  the  mat- 
tress placed  in  1884.  This  was  repaired  in  November,  1900,  bjr  sinking 
a  subaqueous  mattress  and  paving  the  bank  above  water  with  stone. 
The  work  is  now  in  good  condition.  The  amount  expended  during 
the  fiscal  year  was  ^,828.80,  and  the  balance  on  hand  June  80,  1901, 
is  $2,571.70. 

First  district^  from  Cairo ^  lU,^  to  foot  of  Island  Ifi^  ££0  miles. — 
Office,  280  Second  street,  Memphis,  Tenn.;  district  officer,  Capt.  E. 
Eveleth  Winslow,  Corps  of  Engineers,  U.  S.  A. 

Construction  work  for  channel  improvements  and  for  protection  of 
caving  banks  has  been  done  by  the  commission  at  the  following  locali- 
ties in  this  district: 

CokcmbuSy  Ky.,  SI  miles  hdow  Cairo. — ^An  inspection  of  revetment 
work  done  here  in  1889  and  1890,  to  stop  the  caving  of  the  river  bank 
along  the  front  of  the  city,  shows  it  to  oe  still  in  fair  condition.  No 
work  was  done  here  this  season  and  no  additional  work  is  required  at 
present. 

Hichmxm^  Ky.^  36  mdles  below  Cairo. — ^The  work  at  this  locality  was 
designed  to  prevent  the  caving  of  the  bank  along  the  citv  front,  and 
was  done  with  funds  provided  by  special  appropriations.  Some  repairs 
to  the  revetment  were  made  with  funds  allotted  from  the  appropria- 
tion for  the  general  improvement  of  the  river.  The  total  length  of 
continuous  revetment  now  in  place  is  1,660  feet,  and  it  is  in  good  con- 
dition.    No  work  was  done  here  this  season. 

Nefvo  Mad/rid^  Mo.^  71  miles  hdow  Cairo. — ^The  work  at  this  locality, 
which  was  done  under  special  appropriations,  contemplated  the  pre- 
vention of  caving  along  tne  city  front.  The  total  length  of  the  revet- 
ment is  now  about  4,500  feet,  constructed  from  1898  to  1899.  It  is 
now  in  good  condition  and  no  extension  is  considered  necessary. 
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Ca/ruthersmUey  Mo.^  110  miles  hdow  Cfeire?.— The  rapid  caving  of 
the  bank  in  front  of  this  city  led  to  appropriations  in  the  sundry  clv^il 
acts  of  1898  and  1899  for  its  protection.  A  continuous  revetment  of 
standard  type  was  constructed  in  1898-99.  It  is  now  in  good  condition. 
No  work  was  done  here  the  present  season,  but  shoula  funds  become 
available  in  the  future  it  will  be  advisable  to  continue  the  paving  higher 
up  the  slope  to  the  top  of  the  bank.  Some  difficulty  has  been  experi- 
enced from  surface  dndnage,  but  the  city  authorities  are  expected  to 
take  steps  to  prevent  further  damage. 

Phmh  Point  Heach^  llfl  to  186  miles  hdow  C(wro. — ^The  work  done 
daring  this  year  in  this  well-known  reach  consisted  of  repairs  to  revet- 
ment at  Daniels  Point,  Fletchers  Bend,  and  Osceola  Bar.  The  revet- 
ment in  Ashport  Bend,  about  16,000  leet  long,  is  in  good  condition, 
and  no  work  was  done  during  the  year.  A  break  occurred  during  the 
year  in  the  Gold  Dust  Dam,  but  it  was  not  repaired,  awaiting  further 
examination,  and  because  the  chute  has  so  filled  that  no  water  flows 
through  it  at  or  near  the  low  sta^e.  No  work  was  done  in  Osceola 
and  Bullerton  chutes,  where  the  dikes  placed  in  1882-83,  and  since 
repaired,  have  accomplished  their  purpose  and  practically  closed  these 
channels  except  at  high  stages. 

Damids  Povnt^  Arkcmsas^  16S  mMes  hdow  Cairo. — ^The  revetment  of 
this  point,  about  8,800  feet  in  length,  was  begun  in  1889  with  the 
object  of  maintaining  a  fixed  direction  of  approach  to  the  next  bend 
below.     Bepairs  and  extensions  were  made  from  time  to  time. 

Daring  the  high  water  of  1900  some  of  the  salient  points  in  the 
work  were  washed  away,  and  the  season's  work  was  confined  to  build- 
ing dikes  in  the  pockets  formed  by  the  destruction  of  the  salients. 
Considerable  repairs  will  be  necessary  here  in  the  near  future  to  place 
tibifl  work  in  a  satisfactory  condition. 

Fletchers  Bend^  Arkcmsas^  168  to  161  miles  hdow  Cairo. — ^The  opera- 
tions during  the  vear  consisted  of  repairs  to  the  damaged  places  in  the 
revetment  and  of  an  extension  of  the  work  upstream  by  the  addition 
of  690  feet  of  standard  revetment.  The  fiela  cost  of  the  work  was 
$29,470.81.  The  revetment  of  this  bend  now  covers  a  distance  of 
17,000  feet  and  is  reported  to  be  in  fair  condition. 

Lower  end  of  Osceola  Ba/Py  168  miles  hdow  Ca/i/ro, — ^The  work  at  this 
locality  consisted  of  replacing  the  original  mattress  built  in  1890-91, 
which  was  of  the  old  type  of  woven  mattress  and  very  much  shattered. 
It  was  the  intention  to  replace  about  2.500  feet  of  tne  old  revetment, 
but  owing  to  the  scarcity  of  labor  ana  stone  only  1,950  feet  of  mat- 
tress work  was  made  and  placed  during  the  season,  but  this  covers 
the  place  of  the  worst  attack.  The  field  cost  of  this  season's  work 
here  was  $28,191.51. 

ExperirnrntdL  dikes. — Previous  experiments  to  improve  the  low- 
water  navigation  by  means  of  a  simple  form  of  dike,  quickly  built  and 
which  would  not  be  a  menace  to  navi^tion  even  if  left  in  the  bed  of 
the  river,  were  made  in  1899-1900,  witn  varying  results.  These  results 
were  sufficiently  interesting,  however,  to  induce  the  commission  to 
continue  the  experiments  in  an  inexpensive  way. 

The  locality  selected  was  Elmot  Bar,  opposite  Fletehers  Bend  (160 
B),  the  object  being  to  close  the  upper  crossing  and  the  channel  along 
the  Elmot  Bar  and  to  cause  the  large  mud  flat  to  build  into  a  bar  above 
low  water  and  to  concentrate  in  the  Arkansas  shore  channel  all  the 
volume  which  had  previously  been  crossing  and  passing  down  the 


Digitized  by 


Google 


12  BEPOBT  OF  THE   CHIEF  OF   ENOIKEEBS,  U.  8.  ARMY. 

Elmot  Bar  ChanneL  To  compass  these  results  two  dikes  were  built 
about  2,000  feet  apart  and  almost  parallel,  the  upper  dike  2,370  feet 
in  length  and  the  lower  dike  2,640  feet  long.  The  work  began  Sep- 
tember 9, 1900,  and  was  completed  during  the  latter  part  of  November, 
1900. 

An  inspection  of  this  work  in  March,  five  months  after  the  com- 
pletion of  the  dikes  and  after  the  recession  of  the  January  rise,  showed 
very  satisfactory  results.  The  channel  along  Ehnot  Bar  had  silted  up 
considerably;  the  mud  flat  outside  of  the  channel  had  erown  into  a 
large  bar,  in  parts  8  feet  above  low  water.  Between  the  dikes  a  large 
area  showed  up  above  low  water,  and  the  bar  thus  formed  extended 
downstream  some  2,000  feet  below  the  lower  dike.    The  shoalest 

Slace  in  the  channel  along  the  Arkansas  shore  in  front  of  Luxora  had 
eepened  more  than  5  feet. 

After  the  completion  of  the  work  at  Elmot  Bar  another  experiment 
was  made  on  the  high  bank  of  Gold  Dust  Crossing  (158),  at  tne  lower 
end  of  Ashport  Bar.  The  object  of  this  experiment  was  to  close  the 
chutes  through  and  back  of  Ashport  Bar,  where  at  medium  and  high 
stages  there  is  considerable  discharge  of  water,  to  encourage  the  growth 
of  the  bar  downstream,  thus  to  cause  the  entire  discharge  of  the  river 
to  remain  in  one  channel,  improve  the  crossing,  and  also,  if  possible, 
to  cause  a  portion  of  the  sana  bar  at  the  head  of  Elmot  Island  to  cut 
away.  The  length  of  dike  built  was  2,470  feet,  and  it  was  completed 
in  January,  1901. 

An  examination  of  the  work  made  about  the  first  of  March  indicated 
good  results.  There  was  already  a  large  fill  above  and  below  the  dike, 
and  the  upper  part  of  Ehnot  Bar  was  being  scoured  off  at  a  rapid 
rate. 

The  field  cost  of  building  the  several  dikes  was  ^.63  per  foot,  the 
method  of  construction  being  about  the  same  as  that  previously  used. 
The  total  expenditures  on  experimental  dikes  during  the  past  season 
were  $29,956.44,  leaving  a  balance  of  $11,000,  which  it  was  necessary 
to  withdraw  in  recasting  the  balances  from  allotments  for  coming 
emergencies. 

Second  district^  from  the  foot  of  hlamd  Jfi  to  the  mouth  of  White 
Biver^  176  7w?76».— <)ffice,  280  Second  street,  Memphis,  Tenn. ;  district 
oflicer,  Capt.  E.  Eveleth  Winslow,  Corps  of  Engineers,  U.  S.  A. 

Ilopefield  Bend^  Arkansas^  2^7  to  230  miles  hdow  Cairo. — ^The  revet- 
ment in  this  bend  is  now  about  26,600  feet  in  length  and  extends  from 
Mound  City  landing  to  a  point  about  600  feet  below  Hopefield  Point. 
It  is  a  work  of  the  greatest  importance,  for  upon  the  prevention  of 
further  recession  of  the  shore  in  the  bend  and  of  Hopefield  Point 
depends  the  preservation  of  Memphis  Harbor.  The  loss  of  Hopefield 
Point  means  the  formation  of  a  sand  bar  on  the  Memphis  front.  The 
season's  work  consisted  of  the  extension  of  the  paving  from  the  24-foot 
stage  to  the  top  of  the  bank  for  a  distance  of  9,900  feet,  requiring  par- 
tial regrading  at  several  places  and  the  revetment  of  a  large  pocket 
491  feet  long  and  the  construction  of  a  large  crib  dike  in  the  center  to 
destroy  the  eddy  action. 

The  total  field  cost  of  the  work  at  this  place  this  season  was 
$41,607.25.    The  revetment  is  now  in  good  condition. 

Improvement  of  Wolf  River^  230  mues  helow  Cairo. — ^The  work  of 
improving  the  mouth  of  the  Wolf  River  by  dredging  was  commenced  in 
1896  under  a  special  appropriation  of  $35,000  contained  in  the  river 
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and  harbor  act  of  June  8, 1896.  This  work  consisted  of  keeping  about 
2i  miles  of  the  stream,  from  the  mouth  to  the  county  bridge,  free 
from  the  deposit  caused  by  back  water  and  from  the  accumulation  of 
the  sawmill  and  manufacturing  refuse  annually  sunk  in  this  part  of 
the  river.  The  river  is  of  considerable  local  importance,  but  its  navi- 
gation at  low  stages  requires  dredging  to  be  done  each  year  during  the 
season  of  low  water  for  which  money  must  be  made  available. 

The  work  done  during  this  season  consisted  of  the  removal  of 
54^636  cubic  yards  of  material  obstructing  the  channel,  of  which  38,480 
cubic  yards  were  loaded  on  scows  and  towed  out  to  deep  water,  the 
coarser  material  being  deposited  on  the  bank.    The  progress  was  ham- 

Ered  by  the  heterogeneous  material  found  in  the  bed,  such  as  saw 
ra.  snags,  piles,  railway  tracks,  and  iron  rails.  The  actual  cost  of 
dredging  was  about  Hi  cents  per  cubic  yard.  The  river  was  kept 
open  for  the  boats  using  it,  and  no  interruption  was  caused  to  the  mill- 
ing interests  which  depend  for  their  supply  of  logs  on  the  navigation 
of  Wolf  River. 

Memphis  Sia/rbor,  £30  to  232  miles  hdow  Cai/ro. — ^The  revetment 
work  protecting  the  harbor  front  of  Memphis  was  commenced  in  1884 
and  completed  m  1898.  Fourteen  thousand  eight  hundred  linear  feet 
of  the  frontage  of  the  city  is  now  protected  by  revetment,  being  tiie 
joint  work  of  the  General  Government,  the  citizens  of  Meinphis,  and 
the  bridge  company.  The  revetment  is  in  good  condition  ana  no  work 
was  needed  here  the  past  season.  The  bar  which  formed  on  the  upper 
frontage  of  the  city  as  the  result  of  the  recession  of  Hopefield  Point, 
though  increasing  m  height,  is  not  extending  downstream. 

Helena  Harior^  306  mues  miles  bdow  Cairo. — ^The  works  of  improve- 
ment at  this  point  were  done  under  special  appropriations  and  con- 
sisted of  the  protection  of  4,900  feet  of  the  bank  to  prevent  the 
encroachment  of  the  river  upon  the  city.  No  work  was  done  here 
during  the  past  season.  It  is  probable  that  in  the  near  future  the 
paving  will  nave  to  be  extended  to  the  top  of  the  bank  and  that  repairs 
will  have  to  be  made  to  the  dikes. 

For  a  full  description  and  greater  details  of  the  foregoing  work, 
reference  is  invited  to  the  report  of  Capt  E.  Eveleth  Winslow^  exec- 
utive officer  of  the  districts,  and  to  the  reports  of  his  assistants 
(Appendix  No.  2). 

Inird  district^  from  the  mmtth  of  the  White  Evoer  to  Wcmrenton^ 
Miss.^  214,  miles. — Office,  Randolph  Building,  Memphis,  Tenn;  dis- 
trict officer,  Capt.  C.  L.  rotter.  Corps  of  Engineers,  U.  S.  A. 

Works  of  improvement  have  been  carrira  on  at  the  following 
localities: 

Lake  BolvooT  froni^  Jffl7  mMes  Idow  Cairo. — ^The  revetment  at  this 
place  was  built  to  prevent  the  loss  of  a  large  levee  across  the  head  of 
Lake  Bolivar.  The  work  was  built  in  1888,  1889,  1892,  and  1893. 
The  work  covers  a  length  of  3,776  feet,  and  is  all  of  the  old  type  of 
woven  mats.  These  mats  are  broken  in  a  few  places,  but  no  caving 
has  taken  place,  and  the  work  is  otherwise  in  good  condition.  No 
work  has  been  done  during  the  season. 

Ashbrooh  Neck^  44j6  miles  below  Cairo. — Construction  works  for  the 
prevention  of  cut-off  of  Ashbrook  Point,  consisting  of  continuous 
revetments  of  the  bank,  were  inaugurated  in  1890.  Extensions  were 
made  from  time  to  time  until  the  continuous  revetment  reached  a  length 
of  11,205  feet  in  1899.    Since  that  date  some  breaks  have  appeared  in 
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the  old  revetment  and  some  caving  developed  above  the  head  of  the 
work,  which  necessitated  the  extension  of  the  work  upstream. 

During  the  year  four  channel  mats  with  an  aggregate  length  of 
3,974  linear  feet  and  a  width  of  260  feet  were  constructed  and  sunk  in 
place,  737  squares  of  pocket  mats  were  placed  in  the  breaks  in  old 
revetment,  550  feet  of  oank  graded  and  dressed,  and  537.3  squares  of 
bank  paved.    The  works  are  now  in  good  condition. 

CrTeermlle  Harbor^  Mhssissippi^  IflS  miles  hdow  Cairo, — ^The  works 
for  the  improvement  of  this  harbor  were  inaugurated  in  1887,  and  have 
been  carried  on  under  special  appropriations  supplemented  by  funds 
subscribed  by  the  citizens  of  tne  city  and  by  allotments  from  the 
appropriations  for  the  general  improvement  of  the  river. 

The  wo^k  consists  of  the  protection  of  the  banks  to  prevent  the 
destruction  of  the  city  of  Greenville,  Miss.  The  original  plan  con- 
templated the  holding  of  the  banks  by  means  of  spur  dikes  placed  500 
feet  apart  and  resting  on  foot  mats  200  feet  in  width,  thus  leaving 
about  300  feet  of  unprotected  bank  between  them.  Since  the  com- 
pletion of  the  original  project  rapid  erosion  of  the  banks  in  the  bend 
above  Greenville  lias  developed,  extending  nearly  to  the  upper  spurs. 
It  had  been  apparent  for  some  time  that  a  continuous  revetment  of 
the  bend  would  have  to  be  made.  This  modified  project  was  taken  up 
in  1881,  and  carried  on  as  funds  became  available.  The  work  done 
this  season  consists  of  repairs  to  breaks  in  the  earlier  work  and  the 
extension  of  1,095  feet  of  mattress  work.  The  work  thus  far  advanced 
is  in  good  condition. 

L(ndfiiana  Bend^  6SiS  miles  hdow  Cai/ro^ — ^This  work  was  built  as  a 
part  of  the  systematic  improvement  of  Lake  Providence  Reach.  It 
was  built  between  1889  and  1893,  and  is  all  of  the  old-type  woven  mat 
and  repaired  from  time  to  time  up  to  1897.  The  flood  of  1897  destroyed 
quite  a  portion  of  the  revetment,  and  since  then  no  repairs  have  been 
made.    The  total  length  of  the  original  work  was  15,820  feet. 

LaJcs  Providence  Revet/mefrd^  6Ifi  miles  hdow  Cairo. — ^The  importance 
of  this  work  and  its  condition  are  set  forth  in  the  last  report  of  the 
commission,  as  follows: 

This  improvement,  together  with  those  of  Ashbrook  Neck  and  Greenville  Harbor, 
before  mentioned,  is  illustrative  of  three  important  dasBes  of  work  to  which  bank 
protection  is  applicable.    *    ♦    * 

At  Lake  Providence  the  river  threatened  to  cave  through  the  levee  into  an  old 
cut-off  lake.  The  bank  has  been  successfully  protected  by  revetment  in  order  to 
maintain  the  present  levee  and  prevent  the  necessity  of  a  new  one  around  the  lake. 
As  this  woula  have  been  many  miles  in  length  and  included  the  damming  of  the 
Tensas  River  and  Baxters  Bayou,  the  present  work  is  of  great  importance.  It  was 
commenced  in  1890.  It  has  a  length  of  about  11,000  feet,  and,  with  slight  excep- 
tions, is  in  good  order.  Its  extension  upstream  to  cover  that  part  of  the  Mink  which 
is  still  caving  is  of  importance. 

The  need  for  an  extension  of  the  revetment  was  recognized  in  the 
above  statement,  but  the  more  serious  condition,  which  has  developed 
since  the  approval  of  a  project  intended  to  remedy  the  then  existing 
conditions,  was  not  anticipated. 

This  approved  project  contemplated  making  some  minor  repairs  ai^d 
the  extension  of  the  revetment  above  the  he^  of  the  works  as  far  as 
the  funds  would  permit;  but  even  before  the  approved  project  could 
be  initiated  other  breaks  began  to  appear  in  many  places  m  the  old 
revetment— -first  small  breaks,  then  larger  ones — and  on  January  22, 
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1901,  a  break  occurred  in  the  neW  work.    Strenuous  efforts  were  made 
to  repair  these  breaks  as  fast  as  they  appeared.    This  was  accom- 

Slii^ra,  but  in  consequence  of  the  neater  expenses  incurred  in  so 
oing,  the  revetment  could  only^  be  extended  1,800  feet,  and  the 
caving  bank  still  extends  for  1^  miles  above  the  present  he^  of  the 
work. 

The  seriousness  of  the  situation  can  not  be  overestimated.  It  will 
continue  so  long  as  the  bar  which  has  formed  from  the  opposite  shore 
continues  to  grow  and  widen  and  to  force  the  entire  flow  of  the  river 
into  a  narrow  channel,  only  1,000  feet  in  width  at  low  water,  with  a 
strong  current  impinging  upon  a  bank  composed  of  materials  unable 
to  withstand  the  attack.  The  situation  calls  for  immediate  action  on 
the  part  of  the  commission. 

DeUa  Pomb^  698  miles  bdow  Cairo. — ^This  work  was  built  to  pre- 
vent the  recession  of  Delta  Point,  and  some  was  done  from  1878  to 
1881,  before  the  Mississippi  River  Commission  took  charge.  Work 
was  done  by  the  commission  from  1882  to  1886  and  in  1893-94. 
Extensive  repairs  were  made  in  1899  and  1900,  being  practically  an 
extension  of  the  work  of  1893-94.  The  work  is  in  good  condifion. 
No  work  was  done  during  the  season. 

Surveys  in  the  third  district, — Surveys  to  determine  the  rate  of 
caving  were  made  at  Carters  Neck,  Caulks  Neck,  and  in  Choctaw 
Bend;  and  complete  surveys  of  the  several  revetment  works  were 
made  during  the  months  of  October  and  November,  1900. 

Inference  is  invited  to  the  report  of  Capt.  C.  L.  Potter,  executive 
officer  of  the  district,  and  to  those  of  his  assistant  engineers,  for  a 
full  description  of  the  improvement  works  in  this  part  of  the  river 
and  for  details  of  the  season's  work.     (Appendix  No.  8.) 

Fowrth  district^  from  Wa/rrerdon^  Mfiss,^  to  the  Head  of  the  Passes^ 
463  miles. — Office,  8282  Prytania  street.  New  Orleans,  La.;  district 
officer,  Mai.  George  McC.  Derby,  Corps  of  Engineers,  U.  S.  A. 

The  works  of  improvement  which  have  claimed  the  attention  of  the 
commission  in  this  district  include  protection  works  in  Eempe  Bend, 
protection  works  in  Bondurant  Chute,  the  improvement  of  the  harbors 
of  Natchez  and  Y idalia,  improvements  near  the  head  of  the  Atchaf  alay a 
River,  improvement  of  tne  harbor  of  New  Orleans,  La.,  dredging 
operations  on  the  bars  in  the  Mississippi  below  Natchez,  and  the  con- 
struction, repair,  and  maintenance  oi  a  part  of  the  levees  in  the 
district. 

Kempe  JBend  revetm^erUj  668  miles  helow  Cairo, — ^The  revetment  of 
the  bank  in  Eempe  Bend  was  rendered  necessary  by  the  persistent  cav- 
ing of  tlie  bank,  Qius  threatening  the  existence  of  a  large  and  expensive 
levee  crossing  Eempe  Swamp,  a  wide  and  low  swamp  a  few  miles  below 
the  town  of  St.  Joseph,  La.  The  destruction  of  this  levee  would  neces- 
sitate the  building  oi  another  levee  either  across  another  portion  of  the 
swamp  or  around  it;  in  either  case  the  cost  would  be  a  uttle  less  than 
half  a  million  of  dollars. 

The  approved  project  contemplated  a  continuous  revetment  of  that 
portion  of  the  bank  nearest  to  the  present  levee.  At  an  inspection 
made  in  July,  1900,  the  4,008  linear  feet  of  mattressed  bank  was  found 
in  good  condition  and  accomplishing  the  purpose  for  which  it  was 
designed.  Later  in  the  season — ^in  August--af ter  the  river  had  fallen, 
anouier  examination  revealed  a  serious  break  in  the  revetment  at  a 
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point  where  the  levee  was  only  100  feet  from  the  bank,  and  that  the 
upper  bank  at  the  lower  end  or  the  work  was  caving  badly.  As  soon 
as  the  condition  of  water  permitted  the  repairs  were  begun;  the 
destroyed  revetment  was  restored  and  extended  242  feet. 

In  casting  about  for  the  causes  which  led  to  the  destruction  of  a 
comparatively  new  work  and  the  unusual  difficulties  experienced  while 
making  the  repairs^  it  was  ascertained  that  this  bank  lies  in  an  unstable 
lake  bed  which  is  liable  to  scour  from  a  depth  of  40  feet  to  a  depth  of 
166  feet  at  low  water.  The  difficulties  of  handling  the  mattresses  and 
the  loss  of  some  of  them  are  doubtless  due  to  the  unusual  velocity  of 
the  current,  found  to  have  been  as  high  as  7.13  feet  per  second,  a 
velocity  exceeding  the  maximum  found  in  1890  in  the  Lake  Concoraia 
and  Henderson- Ashly  crevasses  of  that  year. 

Revetmervt  in  Bond/urcm;t  CKute^  643  miles  hdow  Cairo. — ^In  1889 
extensive  caving  of  the  banks  developed  in  the  chute,  threatening  the 
breaching  of  the  levee  in  front  of  Lake  Bruin,  which  if  breached  would 
leave  no  other  alternative  than  the  construction  of  a  long  and  expensive 
levee  around  the  lake,  the  shore  of  which  was  so  close  to  the  present 
levee  as  to  prohibit  the  building  of  a  loop  at  the  threatenea  point. 
Revetment  was  the  only  means  of  improving  the  situation. 

The  project  contemplated  revetting  about  1,600  feet  of  the  bank 
with  a  new  type  of  mattress  made  of  boards,  somewhat  less  expensive 
than  the  regulation  willow  mattress.  Almost  immediately  upon  the 
beginning  of  operations,  in  August,  1900,  a  rapid  decline  of  the  river 
occurred,  followed  by  a  sudden  rise  in  November.  These  sudden  fluc- 
tuations interfered  effectually  with  the  sinking  of  the  board  mattresses; 
one  was  destroyed  by  the  current  while  attempting  to  sink  it  in  place, 
and  some  others  were  torn  from  their  moorings  and  lost  Recourse  was 
then  had  to  willow  mattresses. 

The  work  was  completed  in  the  middle  of  January,  at  a  cost  of 
$24,908.63,  and  is  now  in  good  condition. 

Ha/rhor  of  Natchez  {Miss,)  <md  Vidalia  (Za.),  700  miles  hdow  Cairo. — 
The  most  important  work  in  connection  with  the  improvement  and 
maintenance  of  this  harbor  is  the  prevention  of  a  threatened  cut-off  of 
Cowpen  Neck,  by  a  revetment  of  me  caving  banks  in  the  concave  por- 
tion of  Giles  J3end  and  the  maintenance  of  a  backbone  levee  on  the 
axial  line  of  the  neck  to  arrest  the  flow  of  the  current  across  this  narrow 
neck  at  flood  stage  of  river. 

The  original  plan  of  improvement  consisted  of  building  a  number  of 
spur  dikes  to  hold  the  caving  banks  by  deflecting  the  strong  current 
away  from  the  bank.  Sixteen  spurs  were  built  covering  7,060  feet  of 
bank  line  at  the  upper  end  of  the  concave  shore  of  the  bend. 

During  the  current  year  repairs  were  made  to  the  spurs  at  the  upper 
end  of  me  work  and  the  upper  bank  paved  where  the  current  had 
sufficiently  flattened  the  slope  to  hold  a  pavement,  A  continuous 
revetment,  4,125  feet  in  length,  was  laid  to  protect  the  bank  abreast 
of  the  portion  of  the  levee  on  Cowpen  Neck,  which  was  threatened 
this  season.  The  levee  is  still  intact,  but  the  revetment  will  have  to  be 
extended  upstream  to  prevent  the  levee  from  being  breached  during 
the  coming  flood  stage.  The  continuous  revetment  has  not  yet  reached 
the  narrowest  part  of  the  neck.  Until  it  does  the  safety  of  Cowpen 
Neck  is  not  assured.  Another  appropriation  to  continue  this  work  is 
urgently  needed. 
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Improvem&rd  of  the  jvm^tion  of  the  Misaiasij^pi  River  with  the  Red 
River  and  the  Atchafalaya^  76 ^  miles  below  Cairo. — ^The  plan  for  the 
improvement  of  navigation  at  the  junction  of  the  three  rivers  men- 
tioned contemplated:  First,  the  control  of  the  discharge  of  the  Atcha- 
falaya  by  means  of  submerged  sill  dams;  second,  the  separation  of  the 
Red  River  from  the  Atcharalaya  during  low- water  stage,  and  up  to  a 
10-foot  stage,  by  building  a  low  sill  dam  at  the  west  end  of  TurnbuU 
Island,  which  would  deflect  the  flow  of  Red  River  around  the  upper 
side  of  the  island;  third,  to  create  a  new  outlet  for  Red  River  througn  a 
canal  to  be  cut  across  Carrs  Point,  and  by  obstructing  the  lower  end  of 
Upper  Old  River;  fourth,  to  maintain  the  navigation  of  Lower  Old 
River  at  low  water,  by  dredging  or  otherwise,  pending  the  completion 
of  the  foregoing  project. 

The  works  for  the  control  of  the  Atehafalaya  were  completed  in 
part  and  have  thus  far  proven  entirely  successful.  The  two  sill  dams 
at  Simmesport  show  no  indication  of  recent  settling,  and  no  enlarge- 
ment of  the  cross-section  of  the  river  is  indicated. 

The  low  siD  dam  at  the  west  end  of  Turnbull  Island  was  built,  but 
the  persistent  silting  up  of  the  channel  around  the  upper  end  oi  the 
island  made  the  continuation  of  the  project  and  the  cutting  of  a  new 
channel  across  Carrs  Point  undesirable. 

The  projects  for  the  improvement  of  the  navigation  of  Upper  Old 
River  have  been  practically  abandoned. 

The  maintenance  of  navigation  through  Lower  Old  River  at  low 
water  has  been  successf uDv  accomplished  by  dredging.  A  navigable 
channel  depth  of  5^  feet  has  been  maintained  throughout  the  low- 
water  season.  A  recent  survey  of  Lower  Old  River  shows  no  unfav- 
orable indications  since  1894.  At  a  reading  of  35  feet  on  the  Barbre 
Landing  gauge  the  mean  width  of  Lower  Old  River  has  increased 
from  7lT  to  725  feet,  but  the  mean  area  of  cross  section  has  decreased 
from  21,843  to  20,990  square  feet;  the  mean  depth  has  decreased  from 
30.8  to  29.8  feet,  and  the  mean  maximum  deptn  has  diminished  from 
49.2  to  47.4  feet. 

Improvement  of  New  Orleans  Hoflrbor^  96S  miles  hdow  Cavro, — ^The 
project  for  the  improvement  of  the  harbor  of  New  Orleans  contem- 
plated the  protection  of  caving  banks  in  the  bends  by  means  of  sub- 
merged brush  and  stone  dikes,  resting  on  wide  foot  mats,  and  spaced 
at  intervals  of  400  to  1,600  feet,  as  the  circumstances  might  require, 
and  supplementing  the  above  by  revetting  the  bank  between  the  spurs 
wherever  it  should  become  a  necessity. 

The  more  serious  condition  which  developed  at  Bondurant,  Kempe 
Bend,  and  Giles  Bend  made  it  imperative  that  all  available  plant  of  tne 
fourth  district  should  be  concentrated  on  the  above  works  ;^  conse- 
quently no  field  work  was  done  in  New  Orleans  Harbor  during  the 
year,  but  preparations  were  made  for  actively  prosecuting  this  work 
as  soon  as  the  necessary  plant  should  become  available.  A  project  has 
been  approved  for  the  expenditure  of  the  available  balance  from  the 
last  appropriation,  which  will  be  undertaken  during  the  coming 
season. 

LEVEES. 

As  no  appropriation  has  been  made  for  the  work  of  the  commission 
since  the  sundry  civil  act  of  June  6,  1900,  the  allotments  for  levees 
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remain  unchanged  f  rona  those  reported  last  year,  with  the  exception  of 
the  following  transfers: 

To  the  White  River  Levee  district,  from  the  unallotted  balance  in  the  hands 
of  the  president f  10, 000 

To  the  liower  St  Francis  Levee  district,  from  the  balance  for  Walnut  Bend 
Levee 1,800 

From  the  Lower  St  Francis  Levee  district,  to  the  care  and  protection  of 
plant 7,600 

From  the  Upper  Yazoo  Levee  district,  to  the  care  and  protection  of  plant . .      6, 500 

The  annual  report  of  the  commission  for  1899  contains  a  full  descrip- 
tion of  the  alluvial  basins  below  Cairo,  and  of  the  extent  and  condition 
of  the  levee  systems  in  the  several  districts.  No  change  has  since  been 
made,  except  by  the  uninterrupted  progress  of  the  work,  of  which  a 
statement  will  be  hereafter  maae,  and  the  organization,  by  recommen- 
dation of  the  commission  on  November  12, 1900,  of  the  Reelfoot  Levee 
district,  on  the  left  bank,  extending,  with  a  length  of  24  miles,  from 
the  hills  at  Hickman,  Ky.,  to  the  nighlands  near  Slough  Landing, 
Tennessee.  The  estimated  contents  of  this  line  are  2,457,187  cubic 
yards,  which,  with  the  cost  of  right  of  way  and  engineering  contin- 
gencies, can  be  placed  for  about  600,000. 

A  considerable  part  of  this  work  in  Tennessee  has  already  been 
done  by  the  local  organization.  Owing  to  the  failure  of  appropriations 
by  the  Government  since  the  formation  of  this  district,  the  commission 
has  made  no  allotment  for  its  levees. 

The  reports  of  the  district  officers  and  of  their  assistant  engineers, 
which  are  appended  hereto,  contain  full  information  concerning  the 
progress  ana  condition  of  the  levee  work  in  their  districts.  It  will 
there  be  seen  that,  although  steady  progress  has  been  made  during  the 
year  by  the  cooperation  of  the  Government  and  local  authorities,  there 
are  parts  of  the  line  in  each  district  which  are  yet  dangerously  deficient 
in  gi*ade  and  section.  It  will  also  be  hereafter  noted  in  this  report 
that  there  are  in  several  districts  levees  of  great  importance  in  danger 
of  cavinjg  in  the  very  near  future  from  their  proximity  to  the  river 
bank.  These  are  g:enerally  in  front  of  old  river  lakes,  where  a  new 
location  is  difficult,  if  not  impossible,  without  a  great  extension  of  tiie 
line  and  the  abandonment  of  much  highly  improved  property. 

With  reference  to  the  reports  of  the  district  officers  for  details,  it  is 
believed  that  the  information  required  in  this  report  can  be  best  con- 
veyed in  tabular  statements. 

TdbvMed  statement  of  the  condition  of  levees  and  of  the  levee  work  of  year  ending  June 

SO,  1901. 


Leyee  distriots. 


Length. 


Contents  In 
1900. 


Bnllt  since 

by  United 

States. 


Built  since 

by  local 
authorities. 


Total 

yardage 

constructed. 


Upper  St.  Francis 

Reelfoot 

Lower  St  Francis 

White  River 

Upper  Yazoo 

Lower  Yasoo 

Upper  Tensas 

Lower  Tensas 

Atchafalaya 

Lafourche 

Bamtarla 

Pontchartrain 

Lake  Borgne 


MUn. 

86 

24 
207 

64 
124 
188.14 
171.66 
131.60 
122 

78 

71.60 
123.50 

70 


OMcyardt. 
1&,602 


Cubic  yards. 
163,596 


11,723,179 
7,003,292 
16,794,232 
28,832,426 
26,785,610 
16,725,019 
17,737,669 
7,191,892 
2,745,810 
12,974,149 
8,036,837 


516,688 
806,761 
533,572 
636,899 
1,651,:^ 
824,462 
488,649 
836.588 
96,919 
864,630 
126,676 


1,460.80 


160, 683. 217       6, 534, 645      6, 808, 806 


Cubic  yards. 


140,311 

1,081,088 

80,677 

1,862,699 

1,194.704 

757,733 

134,032 

870,276 

95,930 

22,993 

54,941 

68f422 


287,19ft 

140, 8U 

18, 270,905 

7,390,780 
19, 190, 60S 
80,664,039 
29,194,70ft 
16,688,508 
18,596,694 

7,624,410 

2,864,222 
18,898,720 

8.226,886 


168,026,66ft 
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Tabylaled  gUUemerU  of  the  condition  of  levees  and  of  the  levee  work^  etc. — Continued. 


Levee  dfetrictB. 


Loss  dur- 
ing year. 


Contents  in 
190L 


Required  to 
complete. 


Estimated  fi- 
nal contents. 


Per  cent 
now 
built 


Upper  St  Francis  . 

Reelfoot 

Ix>wer  St.  Francifi . 

White  River 

Upper  Yaxoo 

Lower  Yasoo 

Upper  Tensas 

Lower  Tensas 

Atchafalaya 

Lafourche 

Baratarla 

Pontchartrain 

LakeBorgne 


Cubic  yardt. 


1,019,232 
20.000 
195,682 
12,404 
41,000 
82,670 
27,800 


1,858,788 


Cubic  yardB, 

287,198 

140,311 

13,270,906 

7,390,730 

19,190,508 

30,664,029 

28,175,476 

16,653,506 

18,400,912 

7,612,006 

2,828,222 

13,861,050 

8,198,085 


CuJbicyardi. 
6,848,346 
2,816,876 
10,962,274 
9,212,562 
7,818,729 
16,013,397 
17,158,010 
12,177,567 
6,860,476 
8,176,716 
1,582,806 
6,177,722 
1,700,708 


Cub 

7 

2 

24 

16 

27 

46; 

45 

28 

24 

10 

4 

19 

4 


4 

6.7 
54.8 
44.5 
71.1 
66.7 
62.2 
57.8 
74.4 
70.6 
64 
72.8 
65.3 


161,667,882 


100,476,188 


262,144,070 


61.7 


The  loss  of  levees  by  caving  during  the  year  was  about  five-sixths 
of  1  per  cent  of  the  yardage  already  placed.  There  are  no  gaps  open 
in  any  of  the  districts,  except  four,  aggregating  in  length  about  10,000 
feet,  near  the  middle  of  the  White  Kiver  Basin,  requiring  for  closure 
about  300,000  cubic  yards. 

It  is  necessary  to  call  special  attention  to  the  critical  position  of 
several  levees  m  close  proximity  to  rapidly  caving  banks,  and  to 
urgently  advise  sufficient  appropriation  to  rebuild  them  in  more  secure 
locations,  or  to  prevent  the  caving  of  the  bank  by  revetment,  as  may 
seem  advisable  on  further  examination.  These  may  be  enumerated  as 
follows:  Beiths  Landing,  White  River  district;  Stop  Landing,  Lower 
Yazoo  district;  Lake  Providence,  Upper  Tensas  district;  Hard  Times, 
Bondurant,  and  Kempe,  Lower  Tensas  district. 

All  these  levees  are  of  magnitude  and  importance,  and,  except  the 
first,  are  located  in  front  of  old  river  beds.  In  such  cases  it  is  desir- 
able to  hold  the  present  bank  by  revetment,  as  a  new  location  is 
generally  impracticable  on  the  narrow  strip  of  firm  land  left  between 
flie  river  and  the  lake.  To  go  back  of  ana  around  the  old  river  and 
lake  involves  a  great  extension  of  the  length  of  line  and  the  abandon- 
ment of  much  valuable  property.  The  above-mentioned  levees  may  be 
fairly^  considered  as  presenting  cases  of  emergency,  for  which  provi- 
sion should  be  made  at  the  earliest  possible  time. 

There  are  extensions  of  existing  fines  which  the  commission  has  had 
in  contemplation  for  several  years,  but  has  considered  unwise  on 
account  of  insufficient  appropriations  during  the  unfinished  condition 
of  the  existling  lines.  These  extensions  are  the  completion  of  the 
levee  line  in  the  Upper  St.  Francis  Levee  district;  the  completion  of 
the  levee  line  in  the  lower  St.  Francis  Levee  district;  the  extension  of 
the  Lake  Jefferson  levee,  at  the  head  of  the  Upper  Tensas  district, 
which  is  required  to  complete  the  security  of  that  basin;  the  exten- 
sion of  the  lower  end  of  tne  levees  of  the  Lower  Tensas  district  from 
Bougere  down  to  the  vicinity  of  Point  Breeze  or  below.  It  is  desir- 
able that  provision  should  be  made  for  these  works  at  an  early  day. 

The  year  since  last  report  has  passed  without  extremely  low  water, 
and  with  a  flood  stage  of  less  height  than  the  average.  There  were 
no  breaks  in  any  part  of  the  line  from  high  water.  The  conditions 
for  work  were  unusually  good.     A  table  is  added  giving  the  highest 
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and  lowest  gau^  readings  during  the  year  and  the  differences  as  com- 
pa^-ed  with  the  extreme  record. 

MgJieM  and  lowed  gUxges  in  1901  and  previous  years. 


Gauge. 


Cairo 

Belmont 

New  Madrid 

Cottonwood 

Fulton 

Memphis 

Mhoona 

Helena 

Sunflower 

White  River 

Arkansas  City 

Greenville 

Lake  Providence 

Vickshurg 

St  Joseph 

Natches 

Red  River 

Bayou  Sara 

Baton  Rouge 

Plaqueminc 

Donaldson ville  .. 
Colleee  Point.... 

Carrollton 

Fort  jRrkson 


Highest. 


62.17 
46.58 
40.27 
S9.35 
38.90 
37.66 
41.60 
51.75 
47.17 
52.42 
51.90 
46.75 
44.54 
52.48 
47.85 
49.82 
50.20 
43.70 
40.66 
86.25 
82.75 
27.95 
19.17 
7.20 


High, 
1901. 


48.20 
89.80 
84.21 
88.85 
80.68 
82.15 
86.40 
41.45 
40.50 
44.70 
43.80 
87.40 
36.46 
41.60 
86.90 
89.80 
39.30 
30.40 
28.25 
24.45 
22.35 
18.60 
12.70 
6.00 


Differ- 
ence. 


&97 

6.78 

6.06 

6.50 

7.67 

6.51 

6.20 

10.30 

6.67 

7.72 

8.60 

9.35 

8.09 

10.98 

10.96 

10.02 

12.90 

13.30 

12.40 

11.80 

10.40 

9.35 

6.47 

1.20 


Lowest. 


-1.00 

.05 

.55 

-3.35 

.16 

-2, 65 

-7.W 

-3.00 

-1.50 

.00 

-3.  (10 

-2.55 

-5.30 

-6.50 

-9.30 

-  .86 

-  .(50 
-2.70 

.45 

-  .94 
1.00 

-  .91 
-1.60 

.30 


Low, 
1900. 


5.8 

6.1 

6.8 

2.4 

4.8 

2.1 
-8.8 

4.8 

6.3 

8.6 

6.0 

4.4 

2.4 

2.6 
-  .06 

6.6 

6.4 

1.44Ti 

8.2 

1.88 

8.13 
.87 

L2T 

1.6 


Differ^ 
ence. 


6.80 
6.05 
4.76 
6.75 
4.14 
4.76 
4.00 
7.80 
7.80 
8.60 
8.60 
6.96 
7.70 
9.00 
9.25 
7.35 
6.00 
4.14 
2.76 
2.82 
2.13 
L78 
2.80 
1.20 


Attention  is  invited  to  the  interesting  paper  prepared  by  Mr.  J.  A. 
Ockerson,  entitled  ''  River  traffic,  its  character  and  volume,"  submitted 
with  this  report  (Appendix  A). 

The  estimates  which  follow  cover  the  amounts  which,  in  the  judg- 
ment of  the  commission,  can  be  advantageously  expended  during  the 
fiscal  year  ending  June  30,  1903.  For  the  reasons  set  forth  in  this 
rep)ort,  the  commission  is  of  the  opinion  that  it  will  be  greatly  to  the 
advantage  of  the  work  that  the  sum  mentioned  for  the  general  improve- 
ment of  the  Mississippi  River  from  the  Head  of  Pas.ses  to  the  mouth 
of  the  Ohio  River  ($3,000,000)  should  be  embodied  in  a  continuous 
appropriation  of  that  sum  annually  for  six  years,  and  it  is  earnestly 
so  recommended. 
Respectfully  submitted. 

Amos  SnoKNBT, 
Colond^  Corps  of  Engineers^  U.  S.  A.^  ^ 
Preaidi^rd  Mt8»is8vppi  Rk'er  Commission, 
B.  M.  Harrod. 
Robert  S.  Taylor. 
Thos.  H.  Handbury, 
Liefid.  Col.^  Corps  of  Engineers^  U.  S.  A. 
Henry  L.  Marindin, 
Assistant^  U.  S.  Coast  a/nd  Geodetic  Survey. 
«J.  A.  Ockerson. 

Brig.  Gen.  Gr.Jj.  GnxESPiE, 

Chief  of  Engineers^  U.  S,  A* 
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Money  statemerUa. 

Appropriaiiotu  expended  under  Mississippi  River  Commission, 

[AppioprUtioii:  Xmproying  Miaslflsippi  River.] 

July  1,  1900,  balance  unexpended » |3, 639, 919. 18 

Jane  30,  1901,  amount  expended  daring  fiscal  year 2, 422, 693. 84 

July  1, 1901,  balance  unexpended 1,217,226.84 

July  1,  1901,  outstanding  liabilities $46,939.48 

July  1,  1901,  amount  covered  by  uncompleted  contracts.  195, 984. 75 

242,924.23 

Julyl,  1901,  balance  available 974,301.61 

Distributed  as  follows: 

Mississippi  River  Commission 23, 750. 55 

Surveys,  gauges,  and  observations 47, 953. 75 

Levees 223,130.43 

Revetment  and  contraction  works,  permanent  channel  improve- 
ments, and  protection 53,924.63 

Dpe<i^  and  dredging 322^  1 63. 63 

Plant  and  miscellaneous 38,223.68 

Improving  harbors  and  tributaries 194, 583. 24 

Works  above  Cairo 2,571.70 

Unallotted 68,000.00 

974,301.61 

AmownU  ntcesdory  to  he  appropriaied  for  Ihe  fiscal  year  ending  June  SO,  X90S,  in  addition 
to  the  balance  unexpended  July  7,  190I» 

For  continuing  the  improvement  of  tbe  Mississippi  River  from  Head 
of  Passes  to  the  mouth  of  the  Ohio  River,  including  salaries  and 
clerical,  office,  traveling,  and  miscellaneous  expenses  of  the  Missis- 
sippi River  Commission $3,000,000.00 

Protection  of  banks  at  or  near  Caruthersville 50, 000. 00 

Improving  harbor  at  Memphis,  Tenn.  (including  Hopefield  Bend) ...  60, 000. 00 

Improving  harbor  at  Memphis,  Tenn.  (at  Wolf  River) 30, 000. 00 

Improving  harbor  at  Helena^  Ark 20,000.00 

Improving  harbor  at  Greenville,  Miss 25, 000. 00 

Delta  Point,  La.  (preservation  of  existing  works) 20, 000. 00 

Improving  harbor  at  Natohez,  Miss.,  and  Vidalia,  La 150, 000. 00 

Rectification  of  Red  and  Atchafalaya  rivers,  Louisiana 50, 000. 00 

Improving  harbor  at  New  Orleans,  La 300,000.00 

3,695,000.00 

[Appropriation:  Ganging  the  waters  of  the  Lower  Mississippi  and  Its  tributaries.] 

Amount  allotted  by  Chief  of  Engineers  July  2,  1900,  from  permanent 
indefinite  appropriation  made  by  section  6  of  river  and  harbor  act 
of  August  11,  1888,  for  fiscal  year  ending  June  30,  1901 16,000.00 

1  The  unexpended  balance,  S3,639,912.88,  shown  in  Annual  Report  for  1900,  ia  Increased  during  fiscal 

Tear  by  the  following  refundments  of  overpayments: 

By  the  secretary: 

October,  1900,  allotment  for  Mississippi  River  CommlaBion $0.20 

October,  1900,  allotment  for  surveys,  gauges,  and  observations 14 

By  Third  dutrict  officer: 

January.  1901,  allotment  for  Delta  Point,  La 10 

By  Fourth  district  officer: 

July,  1900,  allotment  for  plant 1.65 

February,  1901,  allotment  for  Lower  Tenflas  Levee  district 1.24 

February.  1901,  allotment  for  Atchafalaya  Levee  district 1.51 

February,  1901,  allotment  for  Pontohartntin  Levee  district 1.51 

0.S6 
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June  80, 1901,  amount  expended  during  fiscal  year ^  $5, 265. 96 

June  30, 1901,  balance  reverting  to  Treaflury  (deposited).  6. 80 

$5,271.76 

July  1,  1901,  balance  unexpended 728.24 

July  1, 1901,  outBtanding Imbilitiee 728.24 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1903,  in  addition  to  the  bakuice  unexpended  July  1,  1901,  for 

improvements 6,000.00 

Consolidated  statement  of  all  appropriatione  expended  under  the  Missimppi  River  CommM- 

tUm  to  June  SO,  1901. 

[AppropiiAtton:  Impioying  MiaaiflBippi  Riyer.] 

Actof  JuneSS,  1879  (organic) $175,000.00 

Act  of  June  16,  1880  (sundry  civil) 150,000.00 

Actof  March3,  1881  (river  and  harbor) 1,000,000.00 

Act  of  March  3,  1881  (sundry  civil) 150,000.00 

Actof  Augu8t2,  1882  (river  and  harbor) 4,123,000.00 

Act  of  August  7,  1882  (sundry  civil) 150,000.00 

Acto£March3,  1883  (sundry  civil) 150,000.00 

Actof  January  19,  1884  (river  and  harbor) 1,000,000.00 

Actof  July  5,  1884  (river  and  harbor) 75,000.00 

Act  of  July  5,  1884  (river  and  harbor),  less  $5,000  transferred  to  sna^g- 

boat  service 2,065,000.00 

Actof  July  7,  1884  (sundry  civil) 75,000.00 

Act  of  August  5,  1886  (river  and  harbor),  less  $5,942.60  for  expenses, 

office  Chief  ef  Engineers 1,994,057.40 

Act  of  August  5,  1886  (river  and  harbor),  less  $47.30  for  expenses, 

office  of  Chief  of  Engineers 29,952.70 

Act  of  August  11,  1888  (river  and  harbor),  less  $4,859  for  expenses, 

office  Chief  of  Engmeers 2,840,141.00 

Act  of  August  11, 1888  (river  and  harbor) 75, 000. 00 

Act  of  October  2,  1888  (sundry  civil) 35,000.00 

Act  of  October  19,  1888  (deficiency),  less  $4,214.39  reverted  to  the 

Treasury 20,785.61 

Act  of  September  19,  1800  (river  and  harbor) 3, 200, 000. 00 

Act  of  September  30,  1890  (deficiency) 5,625.00 

Actof  March  3,  1891  (deficiency) 1,950.00 

Actof  March  3,  1891  (joint  resolution) 1,000,000.00 

Actof  July  13,  1892  (river  and  harbor) 2,470,000.00 

Actof  Julv  28,  1892  (deficiency) 44.80 

Act  of  Ma'rch  3,  1893  (sundry  civil) 2,665,000.00 

Act  of  August  18,  1894  (river  and  harbor) 485,000.00 

Act  of  August  18,  1894  (sundry  dvil) 2,665,000.00 

Actof  March  2,  1895  (sundry  civil) 2,665,000.00 

Actof  June3,  1896  (river  and  harbor) 909,000.00 

Joint  resolution  approved  March  31,  1897  (Public— No.  6) 250, 000. 00 

Actof  June  4,  1897  (sundry  dvil) 2,933,333.00 

Actof  July  19,  1897  (deficiency) 625,000.00 

Actof  July  1,  1898  (sundry  dvil) 1,983,333.00 

Actof  March  3,  1899  (sundry  civil) 2,583,333.00 

Actof  March  3,  1899  (river  and  harbor) 185,000.00 

Actof  JuneO,  1900  (sundry  dvil) 2,250,000.00 

Total  specific  appropriations 40,984,555.51 

» The  cnstoilv  and  care  of  the  gauges  maintained  under  this  appropriation  were  aaeumed  by  the 
Miflsiiwippi  River  Ck)mmis8ion  February  11,  1901,  on  which  date  they  were  transferred  to  the  secre- 
tary, under  authority  of  Secretary  of  War  dated  January  26, 1901.  Of  the  amount  expended  during 
▼ear  ending  June  80. 1901,  $3,574.<I8  WM  expended  by  MaJ.  Tboa,  L,  Casey,  Oozps  of  Bngineen,  Vioke- 
buxg,  Mifls.,  prior  to  the  transfer. 
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Balances  from  former  appropriations  applied  to  works 
below  Cairo  under  act  of  August  2, 1882,  less  $123.42 
reverted  to  Treasury $272,504.90 

Same  for  works  above  Cairo  under  act  of  July  5,  1884. . .      22, 832. 53 

Total  balances $296,187.40 

Amount  received  from  Quartermaster's  Department,  United  States 
Army,  September  21,  1898,  on  account  reimbursement  for  plant 
loaned  during  war  of  1898  and  lost  at  sea  (taken  up  by  fourth  dis- 
trict officer  in  January,  1999) 8,000.00 

Total 41,287,693.00 

BXPSNDBD. 


Looatton  and  object 


To  June  30, 
1900. 


During  year 

ending  June  80, 

1901. 


Total. 


Ml£Bl^ppi  River  Commission .' 

SurveyB,  gauges,  and  observations 

Levees 

Revetment  and  contraction  works,  permanent  chan- 
nel Improvements,  and  protection 

Dredges  and  dredging 

Bzperimental  dikes 

Plant  and  miscellaneous 

improving  harbors  and  tributaries 

Works  above  Cairo 


a  9579,212. 94 
61,308,666.53 
c  15, 408, 897. 61 

9,612,469.29 
2,028,649.68 


d  1,698, 875. 27 

«  6, 887, 082. 20 

780,232.53 


tS0,231.U 

81,826.42 

1,007,901.27 

464,091.28 

487,941.66 

80,161.18 

92,670.60 

278,041.57 

4,828.30 


9609,444.05 
1,886,491.95 
16,411,796.88 

10,076,560.62 
2,466,491.29 
84,000.00 
1,691,545.87 
6,110,078.77 
735,060.88 


Total  expended 

Balance  unexpended  June  80, 1901. 
Unallotted 


37,647,778.82 


2,422,693.34 


40,070,467.16 

1,149,225.84 

68,000.00 


Total  appropriated,  etc . 


41,287,698.00 


a  The  amount^  8579,218.14,  reported  in  annual  report  for  1900,  is  reduced  during  fiscal  year  by 

the  fbllowii^  refundment  of  overpayment:  By  secretary.  October,  1900 f0.20 

6  The  amount,  ^,808,665.67,  reported  in  annual  report  for  1900,  is  reduced  during  fiscal  year  by 

the  following  refundment  of  oveipayment:  By  secretary,  October,  1900 14 

c  The  amount,  915,408,901.87,  reported  In  annual  report  for  1900,  is  reduced  during  fiscal  year  by 
the  following  refundments  of  overpayments: 
By  fourth  district  officer,  February,  1901: 

Lower  Tensas  Levee  district 91.24 

Atchafalaya  Levee  district 1.51 

Pontchartrain  Levee  district 1.51 


4.26 
dThe  amount.  91,696,876.92,  reported  in  annual  report  for  1900,  is  reduced  during  fiscal  year  by 

the  following  refundment  of  overpayment:  By  fourth  district  officer,  July,  1900 1. 65 

e  The  amount,  95,837,032.30,  reported  in  annual  report  for  1900,  is  reduced  during  fiscal  year  by 

the  following  refundment  of  overpayment:  By  third  district  officer,  January,  1901 10 


[Appropriation:  Gauging  the  waters  of  the  lower  MlssisBippi  and  its  tributaries,  a] 

Allotments  from  general  appropriations  for  examinationB,  snrveys,  and 
contingencies  of  rivers  and  harbors  by  acts  of — 

March  3,  1871 $5,000.00 

June  10,  1872 5,000.00 

March  8,  1873 5,000.00 

June  23, 1874 5,000.00 

March  3,  1875 5,000.00 

dpecific  appropriations  by  river  and  harbor  acts  of — 

August  14,  1876 5,000.00 

June  18,  1878 5,000.00 

March  3,  1879 5,000.00 

JuneU,  1880 5,000.00 

March  3,  1881 5,000.00 

August  2,  1882 5,000.00 

I>eflciency  act  of  March  12, 1884 2,100.00 

Specific  appropriations  by  river  and  harbor  acts  of — 

Julys,  1884 5,000.00 

Augusts,  1886 5,000.00 
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Allotted  from  specific  appropriation  by  river  and  harbor  act  of  August  11, 

1888 

Deficiency  act  of  October  19,  1888 

Allotments  from  permanent  indefinite  appropriation  made  by  section  6 
of  river  and  harbor  act  of  August  11,  1888,  for  fiscal  years,  vu: 

1890 

1891  (less  13,518.34  withheld  in  United  States  Treasury  under  ruling 

that  only  |6,000  can  be  expended  each  fiscal  year) 

1892 


1893. 
1894. 
1895. 
1896. 
1897. 
1898. 
1899. 
1900. 
1901- 


$8,700.00 
3,600.00 


9,000.00 

5,181.66 
5,100.00 
5,500.00 
5,500.00 
5,500.00 
5,500.00 
5,500.00 
5,500.00 
6,000.00 
5,500.00 
6,000.00 


Total 1 149,181.66 


EXPENDED. 


To  June  80, 
1900. 


During  year 

ending 
June  30. 1901. 


Total. 


Expeudlturefla 

Unexpended  balances  reverted  to  Treasury. 

Total 

Unexpended  balance  June  80, 1901 


$136,238.01 
6,943.66 


16,265.96 
6.80 


148,181.66 


6,271.76 


Total  appropriated,  etc., 


I 


$141,603.97 
6,949.46 


148,453.42 
728.24 


149,181.66 


a  The  custody  and  care  of  the  gauges  maintained  under  the^e  appropriations  were  assumed  by  the 
MisBimippi  River  Commission  February  11, 1901,  on  which  date  they  were  tran«ferred  to  the  secre- 
tary, under  authority  of  Secretary  of  War,  dated  January  26, 1901.  Of  the  amount  expended  during 
vear  endine  June  30,  1901.  $3,674.43  waa  expended  by  MaJ.  Thomas  L.  Casey,  Corps  of  Engineers, 
vicksbozg,  Miss.,  prior  to  the  transfer. 


OoruoUdated  statement  'of  condition  of  appropriations  and  aUotmenU  under  Mistinippi 
River  Oommission  on  June  SO,  1901, 


SECRETARY  MISSISSIPPI  RIVER  COMMISSION. 

^he  waters  of  the  Lc 
,  Mijwi.ssippi  River.] 


[Appropriations:  Improving  Mississippi  River;  gauging  the  wAterR  of  the  Lower  Mississippi  and  its 
tributaries;  dredging  South  Pass,  Mij  '    — 


Amount  expended  on  previous 
projects 

Amount  expended  on  present 
project  to  end  of  last  fiscal 
year 

Balance  unexpended  at  end  of 
last  fimuil  year , 

Amount  appropriated  or  allot- 
ted since  (net) 


Appropriation  for  improving  MiRsiK-sippi  River,  allotment  for— 


Mi«<.<d8sippi 

River 
Commis- 
sion. 


Surveys, 
gauges, 
and  obser- 
vations. 


$238, 110. 74  $856, 247. 87 
341,102.20  689,458.65 


16,897.80 
40.489.00 


67,886.80 


Dredges  and 
dredging. 


Experi- 
mental 
dikes. 


a$l,687, 946.  h2  W4, 909.  JM 


76,976.7H 
40,000.00 


116,976.78 


648,748.78 
82.%  000. 00 


878,748.78 


21,161.18... 


Patrol 
of  the 

Mi&Mls- 
8ippi 
River. 


$1,0'*.  56 


21,161.181. 


=1= 


a\>tai. 


$1,098,868.11 
2,714,471.67 


662,784.64 
405,488.00 


1,068,273.64 


_  /Does  not  include  $888,097.12  expended  by  olflcer  in  charge  of  first  and  second  districts. 

"  iDoes  not  inchide  $2,506.99  expended  by  officer  in  charge  of  fourth  diKtriet. 

6  Does  not  include  $8,928.98  expended  by  officer  in  charge  of  first  and  second  districts. 
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OomolidaUd  statement  of  condiHon  of  appropriations  and  allotments  under  3itMwnppt 
River  Commission  on  June  SO,  i^i— Continued. 

8ECRBTART  MISSISSIPPI  RIVER  COMMISSION— Continued. 


Appropriation  for  improving  Mississippi  River,  allotment  for— 

Mississippi 

River 
Commis- 
sion. 

Surveys, 

andoDsetr^ 
vations. 

Dredsesand 
dredging. 

Experi- 
mental 
dikes. 

Patrol 
of  the 
Missis- 
sippi 
River. 

Total. 

nlng  of  present  fiscal  year  to 

end  of  the  previous  month .... 

Amount  expended  doling  the 

month                a     ■■■  •  •■•• 

$29,126.99 
1,104.12 

161,988.86 
8,046.81 

$433,146.83 
4,796.83 

1165.74 

$524,427.42 

8,946.26 

30,281.11 

65,035.17 

487.941.66 

165.74 

533,373.68 

Balance  unexpended  at  end  of 
month.. 

27,166.69 

60,941.61 

486,807.12 

(a) 

a  613, 904. 42 

In  Treasury  United  States .. 
In  hand.     .          

20,776.88 
6,878.81 

48,895.99 
2,645.62 

851,9?2.10 
88.885.02 

421,144.97 

92,759.46 

. 

27,165.69 

60,941.61 

485,  m.  12 

613,904.42 

Oatstanding   liabiUties  at 
And  of  month 

8,405.14 

5,801.67 

20,548.17 
98,100.82 

29,249.88 

Amount  covered  by  exist- 
ing contracts  at  end  of 
month 

98,100.82 

........... 

8,405.14 

5,301.57 

113,648.49 

122,860.20 

Balance  available  at  end  of 
month                   ... 

28,760.65 

46,640.04 

822,168.68 

891,554.22 

Appropria- 
tion for  gaug- 
ing the  wat- 
ers of  the 
Lower  Mis- 
slssippi  and 
its  tributa- 
ries, 1901. 

tion  for 

dredging 

South  Pass, 

MissdsBippl 

River. 

Grand  total. 

Amount  expended  on  previous  i 

Amount  expended  on  present  p 

year 

$1,093,858.11 

roject  to  end  of  last  fiscal 

8136,288.01 

---•• 

2,860,709.68 

Balance  unexpended  at  end  of  last  fiscal  y< 
Amount  appropriated  or  allotted  since  (net 

Bar 

662,784.54 

\    

6,000.00 

$17,139.72 

428,628.72 

6,000.00 

17,139.72 

1,091,418.26 

Amount  expended  from  beginning  of  present  fiscal  year  to 
end  of  previous  mouth  ,....  .xr -    - 

65,266.96 

16,087.55 
1,062.17 

646,780.98 

Amount  expended  during  the  n 

lonth.       ....*TTr 

9,998.48 

5,265.96 

17,139.72 

555,779.36 

Balance  unexpended  at  end  of  i 

nonth                 ««.•..«••.- 

784.04 

c  614, 638. 46 

In  Treasurv  TTnited  States. t--t -.r 

14.04 
720.00 

421,159.01 

In  hand     .       .                .  .    .          

93,479.46 

734.04 

614,688.46 

Outstanding  liabilities  at  end  of  month 

AmOIITIt  COVAFmI  hv  PTiatlnir  AAntrfi/*tii  i) 

728.24 

29,978.12 

Lt  unA  nt  mnnth 

93,100.32 

728.24 

123,078.44 

Balance  available  at  end  of  mon 

th    .          

(0 

391,560.62 

a  $20,995.44  transferred  to  Capt.  E.  E.  Winslow,  in  charge  of  first  and  second  districts,  July  28, 1900, 
in  accordance  with  resolution  of  Mississippi  River  Commission  June  27, 1900  (Proc.,  p.  643). 

6  88,574.43  expended  by  Maj.  Thomas  L.  Casey.  Corps  of  Engineers,  United  States  Army,  Vicksburg, 
Miss.  The  gauges  maintained  under  this  appropriation  and  all  the  property  and  funds  pertaining 
thereto  were  transferred  to  secretary  Mississippi  River  Commission  February  11, 1901,  under  authority 
of  Secretary  of  War  dated  January  25, 1901.  .  ^ 

e  The  nnea^emded  balance,  $5.80,  not  required  for  oatstanding  indebtedneas  reverts  to  the  Treasury. 
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Oonaolidaled  gUUement  of  condition  of  ajmropricOums  and  aUotmenU  under  Mimmppi 
River  Commistion  on  June  SO,  1901 — Continued. 

WORKS  ABOVE  CAIBO. 

[Appropriation:  Improving  Mississippi  River.] 


near  Cairo,  a 

Des  Moines 
Rapids  to 
Ohio  River. 

TOtaL 

Amount  expended  on  previous  projects 

Amount  expended  on  present  project  to  end  of  last  fiscal 
year 

142,600.00 

•687,682.68 

1780,282.68 

Balanoe  unexpended  at  end  of  last  fiscal  year 

7,400.00 

7,400.00 

Amount  appropriated  or  allotted  since  (net) 

7,400.00 

7,400.00 

Amount  expended  from  beginning  of  present  fiscal  year  to 
end  of  previous  month 

4,828.80 

4,828.80 

Amount  expended  during  the  month 

4,828.80 

4,828.80 

2,671.70 

2  671  70 

In  Treasury  United  States 

2,67L70 

2,67L70 

Tnha'^d.. 

2,671.70 

2,671.70 

Outstanding  liabilities  at  end  of  month 

Balance  available  at  end  of  month 

2,671.70 

2,671.70 

a  Includes  only  work  under  act  of  July  6, 1884. 

FIRST  AND  SECOND  DISTRICTS. 
[Appropriations:  Improving  Mississippi  River;  Improving  harbor  at  Memphis,  Tenn.] 


Improving  MiflBtasippl  River. 

• 

Surveys, 

and^^ 
vations. 

Upper  St 

Francis 

Levee 

district 

Lower  St 

Francis 

Levee 

district 

White  River 
Levee  dis- 
trict 

Upper  Yasoo 
Levee  dis- 
trict 

Walnut 

Bend 

Levee 

(presei^ 

vationof 

works 

at). 

Amount  expended  on  pre- 
vious projects 

1 

Amount  expended  on  pres- 
ent project  to  end  of  last 
flflC€kl  year 

•97,816.18 

•19,091.22 

•662,721.80 

•1,122,044.08 

•1,066,622.86 

•28,148.41 

end  of  last  fiscal  year .... 

Amount  appropriated  or 

allotted  once  (net) 

1,866.98 
6,000.00 

806.78 
20,000.00 

12,206.90 
107,000.00 

18,690.62 
60,000.00 

28,229.42 
87,600.00 

66.69 

6,866.93 

20,806.78 

U9,206.20 

78,690.62 

110,729.42 

66.60 

Amount  expended  from  be- 
ginning of  present  fiscal 
year  to  end  of  previous 
month 

6,024.98 

20,808.78 

86,766.61 
247.08 

67,663.72 
1,289.88 

88,044.20 
140.00 

•     66.g 

Amount  expended  during 
the  month 

*      * 

6,024.98 

20,808.78 

87,008.69 

68,968.60 

84,064.20 

50.59 
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Oofuolidaied  akUement  of  condUion  of  appropriations  and  aUotmenU  under  Mississippi 
Eiver  Commission  on  June  SO,  1901 — Continued. 

FIRST  AND  BECOND  DISTRICIT&-Goiitlnued. 


Improving  Mississippi  River. 

Surveys, 

andobser 
vations. 

Francis 

Levee 

district. 

Lower  St. 

Francis 

Levee 

district 

White  River 
Levee  dis- 
trict 

Upper  Tassoo 
Levee  dis- 
trict 

Walnut 

Bend 

Levee 

(presei^ 

vationof 

works 

at). 

end  of  month 

I881.W  . 

132,201.61 

114.786.92 

826.645.22 

In  Treasury  United 
States 

25,000.00 
7,201.51 

10.000.00 
4,736.92 

18,600.00 
18,145.22 

In  hand 

881.95   . 

881.05  . 

82,201.61 

14,736.92 

26,645.22 

Oatstanding  liabflitlee 
at  end  of  month  . 

76.00  . 

200.00 
16,668.85 

100.00 
8,774.62 

200.00 
16,181.76 

Amount    covered    by 
existing  contracts  at 
end  of  month ........ 

75.00   . 

15,863.85 

8,874.62 

16,83L75 

Balance  available  at  end 
of  month    ............... 

256.05   . 

16,837.66 

5,862.80 

10,813.47 

Improving  Mississippi  River. 

Plum  Point 
Beach. 

Experi- 
mental 
dikes. 

Plant 

At  Hick- 
man, Ky. 

At  New 

Madrid, 

Mo. 

Caruthers- 
ville,  Mo. 

Amount  expended  on  pre- 

Amountexpeiidod  on  pres- 
ent project  to  end  oi  la^st 
fiscal  year 

84,976,542.69      88.928.96 

8760,246.66 

892,068.89  8147,604.11 

853,923.61 

Balance   unexpended    at 
end  of  last  fiscal  year 

Amount  appropriated  or 
allotted  alooe  (net) 

118.08 
80,000.00 

458.82 
89.000.00 

8,068.11 

4,395.89 

1,076.39 

29,995.44 

80,118.08 

29,995.44 

89,458.82 

8,063.11 

4,895.89 

1,076.39 

ginning  of  present  fiscal 
month  .......T.. .,^.r T,.. 

78,478.48 

29,996.44 

19,948.72 

1,75L00 

64.46 
695.26 

506.79 
123.70 

180.00 

tiie  month 

405.00 

78,473.43 

29,993.44 

21,694.72 

649.72 

630.49 

675.00 

Balance   unexpended   at 
end  of  inonth ............ 

6,644.60 

17,758.60 

2,418.39 

8,765.40 

401.89 

In  Treasury  United 
gtatea.... 

14.000.00 
3,758.60 

Tnhand 

6,644.60 

2,418.89 

8,765.40 

401.39 

* 

6,644.60 

17,758.60 

2,413.39 

8,765.40 

401.39 

Outstanding  liabilities 
at  end  of  month 

144.60 

800.00 

200.00 

165.40 

6L89 

Amount    covered    by 
existing  contracts  at 
0nd  of  month 

144.60 

1)00.00  1           '2<)U.(]0 

lfi.V40 

61.39 

Balance  available  at  end 
of  month 

6,600.00 

17,468.60 

2,218.89 

3,  COX  00 

850.00 
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OoMoUdcUed  statement  of  condition  of  appropriations  and  allotments  under  Missitsippi 
River  Commission  on  Junt  SO,  1901 — Contmued. 


FIRST  AND  SECOND  DISTRICTS-OonUnued. 

Improving  ICiasissippl  River. 

Hopefield 
Bend  (pre- 
servation 
of  works 
at). 

At  Mem- 
phis, Tenn. 

At  Helena, 
Ark. 

Expended 
allotments. 

Total. 

ATYionntPTnpTidod  on  nrevloufi  DFoiectfi 

Amount  expended  on  present  project 
to  end  of  laflt  fiscal  year 

$78,678.81 

$86,717.66  $197,457.56 

a  $570,715.01 

$9,828,822.48 

Balance  unexpended  at  end  of  last 
flncal  year                               ..-- 

1,421.69 
60,000.00 

8,282.84 

8,042.44 

72,700.66 

Amount  appropriated  or  allotted  since 

/tlAt^ 

478,495.44 

51  421  69  '      8,282,34 

8.042.44 

551,196.09 

Amount  expended  from  beginning  of 
present  fiscal  year  to  end  of  previous 

48,000.99 
.70 

1,774.88 

667.92 

424,852.46 

Amount  expended  during  the  month. . 

< 642. 62 

48,001.69  1      1,774.83 

667.92 

428,995.06 

Balanoe  unexpended  at  end  of  month . 

8,420.00  1      6,607.61  !      2,374.62 

122,201.01 

In  TreAflurv  United  States 

62,500.00 
59,701.01 

Id  hand 

8,420.00 

6,507.51 

2,874.52 

8,420.00  1      6,507.51 

2,374.52 

122,201.01 

Outstanding  llabilitiefl  at  end  of 

month                               

120.00 

1 

1,666.89 
40,570.22 

Amount  covered  by  existing  con- 
tracts at  end  of  month , . 

t        '*     ' 

t 

120.00 

42,126.61 

Balanoe  available  at  end  of  month 

8,300.00  1      6,607.61 

2,874.52 

80,074.40 

Improving  harbor  at  ICemphia,  Tenn. 

Improving 

harbor  at 

Memphis, 

Tenn. 

Improving 
harbor  at 
Memphis. 

Tenn.  (Wolf 
River). 

Total. 

Grand  totaL 

Atnonnt  Axnpiidt'il  on  nrevious  nroleots 

Amount  exbended  on  present  project 
to  end  of  last  fiscal  year 

«1, 425, 038. 77 

$3:}.  51 4. 88 

$1,458,553.15 

$11,287,875.58 

Balance  unexpended  at  end  of  last 
fiscal  year 

11,485.02 

•11,486.68 

84,186.27 

Amount  appropriated  or  allotted  since 
(net) 

478,496.44 



11,485.62 

11.485.62 

562,681.71 

Amount  expended  from  beginning  of 
present  fiscal  year  to  end  of  previous 
mon  th 

11.088.75 
813.60 

11,088.75 
818.50 

435,886.21 

Amoant  expended  during  the  month  . . 

4,966.12 

11,847.25 

11,347.25 

440,342.88 

Balance  unexpended  at  end  of  month. . 



188.87 

138.37^ 

^          122,339.38 

In  Trwusurv  United  Rtates 

62,600.00 

In  hfl.nd--,..,,,„,-^ ^ 

i38.37 

188.87 

69,839.88 

1             138.37 

138.87 

122,889.88 

Outstanding  liabilities  at  end  of 
month 

1,566.89 

Amount  covered  by  existing  con- 
tracts at  end  of  month 

40,570.22 

42,126.61 

188.87 

188.37 

80.212.77 

a  Preservation  of  works,  $54,867.89;  removal  of  Nonconnah  Rock. 
$888,097.12;  Columbus,  Ky.,  $43,760;  improving  St.  Francis  River  (Wall 


$9,000;  dredges  and  dredging, 
nat  Bend  Levee),  $75,000. 
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ConaoUdcUed  statement  of  condition  of  appropriations  and  allotments  under  Mississippi 
River  Commission  on  June  SO,  1901 — Ck)ntinued. 

THIRD  DISTRICT. 
[Appropriation:  Improving  Miasiasippi  Riyer.] 


Improving  Mississippi  River. 

Surveirs, 

andoDser- 
vatlons. 

Lower  Ya- 
zoo Levee 
district. 

Upper  Ten- 
satf  Levee 
district 

Ashbrook 
Neck. 

Lake  Provi- 
dence Reach. 

Stone. 

Amount  expended  on  pre- 
vious projects 

Amount  expended  on  pres- 
ent project  to  end  of  last 
fisciuyear 

t76,006.29 

82,794,693.60 

83,969,068.88 

$482,774.22 

83,609,052.08 

8190,000.00 

Balance   unexpended   at 
end  of  last  fiscal  year .... 

Amount  appropriated  or 
allotted  ^nce  (net) 

1,928.08 
5,000.00 

17,548.79 
150,000.00 

86,589.42 
800,000.00 

7,174.09 
70,000.00 

21  22 

82, 000.  ( 

22 

60,000.00 

6,923.03 

167,548.79 

336,589.42 

77,174.09 

82,021.' 

60,000.00 

b«rini^ing  of  present  fis- 
cal year  to  end  of  previ- 
ous month 

4,760.27 
16.00 

106,884.88 
1,674.36 

268,821.88 
1,514.86 

77,164.70 

81,767.73 
247.90 

42,199.56 
880.82 

Amount  expended  during 
themontn 

4,766.27 

106,558.69 

264.835.69 

77,164.70 

82.015.63 

42.680.87 

Balance   unexpended    at 
end  of  month 

2,156.76 

58,990.10 

71,768.73 

9.89 

5.59 

7,409.68 

In    Treasury    United 
States 

1,000.00 
1,166.76 

60,000.00 
8,990.10 

54,000.00 
17,753.73 

4,000.00 
8,469.63 

In  hand 

9.89 

6. 

59^ 

2,156.76 

68,990.10 

71,753.73 

9.39 

6. 

7,469.63 

Outstanding  liabilities 
at  end  of  month 

Amount    covered    by 
existing  contracts  at 

100.00 

8,000.00 

8,000.00 

18,000.00 
16,000.00 

9.89 

5.59 

600.00 

100.00 

3,000.00 

9.89 

5.59 

600.00 

of  month 

2,066.76 

66,990.10 

65,758.78 

6,969.68 

Improving  Mississippi  River. 

General 

repairs  to 

existing 

works. 

Plant 

Greenville,  ] 
Miss. 

Delta  Point 
La. 

Expended 
allotments. 

Total. 

Amount  expended  on  pre- 
vious projects 

Amount  expended  on  pres- 
ent project  to  end  of  last 
fiscal  year 

8746,965.88 

1847,885.86  a 

18186,256.11 

E)8588.082.81 

813,479,804.68 

Balance   unexpended   at 
end  of  last  fiscal  year 

2,676.88 
50,000.00 

28,757.16 

.10 

94,690.19 

Amount  appropriated  or 
allotted  dnce  (net) 

860,000.00 

757,000.00 

50,000.00 

62,676.88 

28,757.16 

.10 

851,690.19 

Amount  expended   from 
beginning  of  present  fis- 
cal year  to  end  of  previ- 

49,998.28 
1.77 

27,800.82 
2,110.48 

28,700.86 
54.60   . 

.10 

682,687.42 
5,960.29 

Amount  expended  during 
the  month 

cfi0,000.00 

29,9IL80 

28,754.96 

.10 

688,587.71 

a  Amount  formerly  reported  (under  "Expended  allotments")  decreased  10  cents  on  account  of 
overpayment  on  voucher  84.  March,  1900. 

5  Lake  Bolivar  Front  8145,858.04;  improving  harbor  at  Vicksburg,  Miss..  8442,724.77.  Amount  for- 
merly reported  decreased  ^86,256.11,  carriea  to  "Delta  Point,  La.,"  on  account  of  reopening  of 
account  lor  this  allotment  necessary  in  consequence  of  refundment  of  10  cents  overpayment  on 
voucher  84,  March,  1900. 

e  Ashbrook  Neck,  87,618.88;  Lake  Providence  Reach,  887,570.88;  plant  83,488.74;  Groenville,  Miss., 
81,472.65. 
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Consolidated  Uatement  of  condition  of  appropriations  and  allotments  under  Missimppi 
Ewer  Commission  on  June  SO^  1901 — Continued. 

THIRD  DISTRICT-Oontlmied. 


ImptOYlng  Mississippi  River. 

General 

repairs  to 

existing 

works. 

Plant 

Greenville, 
Miss. 

Delta  Point, 
La. 

Expended 
allotments. 

TotaL 

Balance   unexpended   at 
end  of  tnoTith . . .  ^ ,  r  ^ .  -  r  -  - 

122,765.06 

92.20 

$168,152.84 

In    Treasury    United 
States 

20.000.00 
2,765.08 

129,000.00 

In  hand 

2.20 

84, 152. 48 

. 

22,765.08 

2.20 

1    

168,152.48 

OntBtandlng  UabllitieB 
at  end  of  month 

2,000.00 

2.20 

8,617.18 

Amount   ooyered    by 
existing  contracts  at 
end  of  month  ■. ,  - 

18,000.00 

2,000.00 

2.20 

21,617.18 

of  month              .  . 

20,765.06 

141,535.80 

FOURTH  DISTRICT. 

[Appropriations:  Improving  Mississippi  River;  improving  harbor  of  Katches,  Miss.,  and  Vidalia,  La.; 
improving  harbor  of  New  Orleans,  La.;  improving  Atchafolaya  and  Red  rivers,  Louisiana.] 


Improving  Mississippi  RlTer. 

Surveys, 

gages,  and 

ODHerva- 

tions. 

Lower  Ten- 
sas Levee  dis- 
trict. 

Atchafal- 

aya  Levee 

district 

Lafourche 
Levee  dis- 
trict 

Barataria 
Levee  dis- 
trict 

ects           

to  end  of  last  fiscal  year 

$85,187.14 

1^,806,086.04 

$1,804,844.16 

$490,916.68 

$312,109.11 

Balance  unexpended  at  end  of  last  fis- 
cal year 

42,012.90 
110,000.00 

65,265.50 
55,000.00 

87,567.24 
28,000.00 

8,628.76 

Amount  appropriated  or  allotted  since 
(net) 

6,000.00 

14,000.00 

6,000.00 

162,012.90 

120,265.50 

65,567.24 

22,628.76 

Amount  expended  from  beginning  of 
present  fiscal  year  to  end  of  previous 
month 

6,000.00 

109,903.52 
1,554.05 

96,805.32 
445.08 

42,862.82 
8,200.65 

16,449.60 

Amount  expended  during  the  Tnouthr 

20.00 

6,000.00 

111,467.57 

94,260.40      46,063.47 

15,469.60 

Balanoe  unexpended  at  end  of  month 

40,556.33 

2(3,015.10 

19,603.77 

7,154.16 

In  Treasury  United  States 

80,000.00 
10,556.88 

19,996.43 
6,018.67 

8,000.00 
11,503.77 

In  hand ..'. 

7,164.16 

40.655.83 

26,015.10 

19,608.77 

7,154.16 

Outstanding  liabilities  at  end  of 
month 

5L80 
16,070.44 

86.88 
9,578.26 

22.30 
9,887.79 

891.00 

tiaots  at  end  of  month 

1,886.18 

16.122.24 

9,665.09 

9,910.09 

2,277.18 

Balance  available  at  end  of  month. . . . 

24,433.09 

16,850.01 

9,693.68 

4,877.08 
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(hMoUdaUd  ttatemeni  of  condition  of  appropriations  and  aUotmenis  under  Missisgippi 
Rvoer  Commisdon  on  June  SO,  iPt?i —Continaed. 

FOUBTH  DISTBICT-Oontintied. 


Improving  Missiasippi  River. 

train  Levee 
district 

lAlre 

Boigne 

Levee  dis 

trict 

Bondurant 

Kempe 
Bend  re- 
vetment 

Plant 

Amount  expended  on  preyloiiB  proj- 
eda 

to  end  of  last  fiscal  year 

ri,  006. 075. 00 

8270,022.77 

9162,783.47 

991,687,72 

Balance  unexpended  at  end  of  last  fis- 
cal year x 

66,769.48 
60,000.00 

10,672.86 
14,600.00 

920,000.00 

17,216.68 
160,000.00 

16,412.28 
25,000.00 

Amoimt  appropriated  or  allotted  since 
(neti 

116,759.48 

25,172.36 

20,000.00 

167,216.58 

41,412.28 

Amount  expended  from  beginning  of 
present  fiscal  year  to  end  of  previous 
month 

96,289.48 
376.78 

20,172.83 
20.00 

20.000.00 

123,391.07 
427.82 

84,060.67 
8,565.17 

Amount  expended  during  the  month. 

96,666.16 

20,192.88 

20,000.00 

128,818.39 

37,625.84 

Balance  unexpended  at  end  of  month. 

20,093.32 

4,979.58 

43,398.14 

3,786.44 

In  Tieasory  United  States 

^ 

20.000.00 
23,398.14 

In  hand ..'. 

20,093.82 

4,979.58 

8,786.44 

20,093.82 

4.979.63 

43,396.14 

8,786.44 

Outstanding  liabilities  at  end  of 
mon  th 

40.40 

1,027.60 
885.59 

U0.14 
2,827.00 

8,786.44 

Amount  covered  by  existing  con- 
tnctB  at  end  of  month 

40.40 

1,413.09 

2,943.14 

8,786.44 

**"*'  * 

Balance  available  at  end  of  month 

20,062.92 

8,666.44 

40,456.00 

Improving  Mississippi  River. 

Giles  Bend. 

Harbor  at 

New  Orleans, 
La. 

Expended  al- 
lotments. 

Total. 

R 

to 

mo,  000. 00 

16,183.88 

09186,606.99 

96 

,282,202.46 

Balance  unexpended  at  end  of  last  fiscal 
year 

12,566.62 

297,096.67 
602,600.00 

Amount  appropriated  or  allotted  since 
(net) 

150,000.00 

150,000.00 

12,566.62 

899,596.67 

Amount  expended  from  beginning  of 
present  fiscal  year  to  end  of  previous 
month 

142,438.49 
818.26 

10,281.28 
176.81 

714,605.06 

10  604.07 

143,266.76 

10,408.09 

725,209.10 

6,743.25 

2,158.53 

174,387.57 



...      ......  . 

In  Tieasnry  United  States 

77,996.43 

In  hand '.  .. 

6,748.25 

2,168.53 

96,391.14 

6,748.25 

2,168.58 

174,387.67 

Outstanding   liablUties  at  end   of 
month 

801.88 

610.18 
1,260.00 

6,938.92 
41,886.21 

Amount  covered  by  existing  contracts 
at  end  of  mouth 

801.88 

1,860.18 

48,819.18 

Balance  available  at  end  of  month 

6.441.02 

29A-.^ 

126,068.44 

_ 
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Omgolidated  statement  of  condition  of  apmopricUions  and  aUoimenis  under  Misgisnppi 
River  Commission  on  June  SO,  1901 — Continued. 


FOURTH  DI8TRICT-^}ontlnued. 


Improving 
harbor  of 

Natches  and 
Vidalia, 

Miss,  and  La. 

ImproTlng 

harbor  of 

New  Orleans, 

La. 

Improving 
Atchafalaya 
and  Red  riv- 
ers, Louisiana. 

Grand  total. 

Amount  expended  on  preTlous  projects. . 

Amount  expended  on  present  project  to 
end  of  last  fiscal  year 

8237,832.71 

1869,674.67 

$952,821.41 

88,842,581.25 

Balance  unexpended  at  end  of  last  fiscal 
year 

44.419.83 

109.966.19 

48,887.99 

500,369.18 

Amount  appropriated  or  allotted  since 
fnet)                           

602,500.00 

44,419.33 

109.965.19 

48,887.99 

1,102.869.18 

Amount  expended  from  beginniuR  of 
present  fiscal  year  to  end  of  previoiw 
month 

4,072.98 

10,962.95 

14,880.79 
685.60 

744,471.75 

Amount  expended  daring  the  month  , . . . 

11,189.57 

4,072.98 

10,962.95 

15,366.29 

755,611.32 

Balance  unexpected  at  end  of  month  .... 

40.316.35 

99,002.24 

33,521.70 

347,257.86 

In  Treasury  United  States 

19,998.27 
20,348.08 

69,964.94 
29,037.30 

29,946.50 
8,575.20 

197,906.14 

Ii>  hand . . .'. 

149,851.72 

40,346.85 

99.002.24 

88,521.70 

847,257.86 

Outstanding  liabUlties   at   end  of 
month 

494.04 
8,576.00 

88.07 
4,858.00 

7,516.08 

A  mount  covered  by  existing  contracts 
at  end  of  month 

49,814.21 

4,070.04 

4,441.07 

66,830.24 



40,846.85 

94,932.20 

29,080.63 

290,427.62 

a  Preservation  of  works,  $134,000;  dredges  and  dredging,  $2,606.99. 
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Appendix  A. 

RivBR  Traffic,  Its  Charactkb  and  Volume,  by  Mr.  J.  A.  Ockbrson,  Mbuber 
Mississippi  River  CoMifissioN. 

Efforts  have  been  made  from  time  to  time  to  ascertain  the  volume  of  traffic  on  the 
Mississippi  River  for  a  period  of  years,  and  reaching  back  to  the  time  when  traffic  by 
boat  was  said  to  be  at  its  zenith.  All  such  efforts  nave  practically  failed,  owing  to 
the  fact  that  reports  of  receipts  and  shipments  have  not  been  exacted  from  steam- 
boat owners  or  shippers.  An  accurate  record  covering  the  total  volume  of  river 
traffic  for  a  long  period  of  years  is  essential  to  a  satisfactory  analysis  of  the  changes 
which  are  commonly  supposed  to  have  taken  place  in  both  volume  and  character  of 
that  traffic. 

Fortunately,  considerable  scattering  data  which  are  valuable  can,  by  much  tedious 
labor,  be  brought  together  for  convenient  use.  The  investigations  herein  attempted 
cover  the  period  from  the  close  of  the  civil  war  in  1865  to  the  year  1901.  They  are 
confined  to  the  traffic  of  the  port  of  St.  Louis,  Mo.,  supplemented  by  that  of  Louis- 
ville, Ky.,  on  the  Ohio,  where  the  records  of  traffic  for  twenty  years  are  full  and 
reliable,  and  the  most  of  which  mingles  with  the  traffic  of  the  Mississippi  River 
below  Cairo. 

During  the  civil  war  the  traffic  was  diverted  to  the  east  and  west  lines  by  rail  or 
by  tJie  Great  Lakes  to  the  seaboard,  and  the  lower  river  was  only  utilized  for  the 
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transportation  of  war  materials  and  supplies.  When  the  Mississippi  River  was  again 
open  to  traffic  it  was  still  handicapped  by  the  shallow  water  at  the  mouth  of  the 
nver,  which  prevented  the  standard  seagomg  craft  from  entering  the  river.  Small 
craft  of  not  over  15-feet  draft  were  the  rule. 

While  the  freight  on  grain  by  the  river  to  Liverpool  via  New  Orleans  was  much 
less  than  via  New  York  by  rail  or  by  the  lake  route,  the  shipments  were  compara- 
tively small,  owing  to  the  shallow  water  at  the  Passes  and  to  the  general  belief  that 
grain  in  transit  through  the  warm  climate  would  be  badly  injured.  Actual  tests 
soon  showed  that  no  injury  resulted  in  transit  from  climatic  conditions.  The  obstruc- 
tions at  the  mouth  of  the  river  were  successfully  eliminated,  and  the  producers  of  the 
Mississippi  Valley  reaped  very  material  benefits  from  the  reduction  in  rates  on  export 
grain. 

Prior  to  1808  the  river  traffic  was  confined  to  individual  steamboats  carrying  grain 
in  sacks.  In  1867  a  barge  line  was  or^[uiized,  having  for  its  object  the  carrying  of 
bulk  grain  and  other  heavy  conmiodities  on  several  barges  propelled  by  a  single 
towboat.  This  resulted  in  a  large  reduction  in  expense  and  a  consequent  reduction 
in  rates.  Grain  was  loaded  in  Imijges  at  Peoria  on  the  Illinois  River,  at  St.  Paul  and 
Rock  Island  on  the  Upper  Mississippi  River,  and  taken  direct  to  New  Orleans,  where 
it  was  transferred  to  ships  for  New  York  or  foreign  ports.  These  earlier  baiges.had 
a  capacity  of  about  300  tons  each,  and  ten  baiiges  were  taken  by  one  towboat 

Owing  to  the  small  craft  plying  to  New  Orleans,  much  of  the  grain  was  taken  to 
New  York  and  there  loaded  into  larger  vessels.  Even  this  was  found  to  be  cheaper 
than  the  routes  by  rail  to  New  York. 

The  opening  of  the  Passes  to  vessels  of  26  feet  draft  in  1879  gave  a  new  impetus  to 
the  Southern  grain  route,  which  in  1880  carried  one-third  of  the  total  shipments  from 
St.  Louis  and  reached  a  total  of  over  15,500,000  bushels  from  that  port  alone.  Hie 
development  of  the  barge  traffic  on  the  Mississippi  River  established  the  fact,  beyond 
a  possibility  of  a  doubt,  that  this  is  by  far  the  cheapest  form  of  transportation  known 
to-day.  By  its  proper  development  and  use  there  will  result  a  movement  of  bulky 
freights  in  the  raw  material  that  will  bring  new  products  to  a  profitable  market  that 
would  otherwise  remain  inert 

The  following  extracts  will  throw  some  light  on  the  early  movements  of  grain  to 
the  seaboard: 

[From  animal  report  of  St.  Louis  Merchants'  Exchange.] 

"About  this  time  (1867)  the  Mississippi  Valley  Transportation  Company,  better 
known  as  the  '  bai]^  line,'  was  organized  for  the  purpose  of  transporting  merchandise 
in  tows  and  grain  in  bulk,  and  a  transfer  elevator  was  built  and  taken  to  New  Orleans 
for  the  purpose  of  transferring  bulk  grain  from  the  baiges  to  the  ocean  vessel,  and  in 
1868  an  elevator  was  completed  at  New  Orleans  for  storing  as  well  as  transferring  grain. 

''During  all  this  time  the  question  of  finding  an  outlet  via  New  Orleans  for  the 
surplus  grain  of  the  valley  had  been  more  or  less  discussed,  and  several  ventures  had 
been  made  by  individual  enterprise,  but  no  concerted  action  had  been  taken,  it 
being  feared  by  some  that  there  might  be  cUmatic  difficulties  in  the  way.  To  demon- 
strate itie  practicability  of  the  route  the  St.  Louis  Grain  Association  was  formed  in 
1869,  and  snipped  some  500,000  bushels  of  wheat  to  Liverpool,  which  arrived  in  good 
order  and  oonoition. 

''These  shipments  showed  that  the  route  was  practicable  as  far  as  any  danger  from 
climatic  infiuences  was  concerned,  but  also  established  the  foct  that  without  a  deep- 
water  outlet  to  the  Gulf  the  export  business  could  not  be  successfully  carried  on  m 
competition  with  the  Atlantic  cities.  For  this  reason  further  attempts  were  deferred 
until  Captain  Eads  had  secured  through  the  jetties  a  sufficient  channel  to  give  regu- 
lar and  mi  depth  of  water  throughout  the  year.  Since  that  time  the  exportation  of 
grain  via  the  Gulf  has  been  carried  on  r^ilarly  and  systematically,  the  amount 
being  governed,  of  course,  by  the  extent  of  the  crops  and  consequent  high  or  low 
values  of  the  grain." 

[Democrat  March  11, 1868.] 

"The  Peoria  Packet  Company  and  St.  Louis  and  New  Orleans  Barge  Line  have 
made  permanent  and  full  arrangements  whereby  contracts  will  be  made  to  transport 
grain  in  bulk  from  all  points  on  the  Illinois  River  to  New  York,  Boston,  New  Orleans, 
and  European  ports.'' 

[May  12, 1809.] 

''A  contract  was  concluded  on  Saturday  for  100,000  bushels  of  No.  2  sprins  wheat 
at  a  point  above  Rock  Island,  and  a  rate  of  freight  made  at  40  cents  per  oushel, 
including  insurance,  to  Liverpool,  making  the  wheat  cost  laid  down  at  that  point 
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$1.42.  This  wheat  nets  the  seller  some  8  cents  per  bushel  more  than  it  would  have 
done  had  he  8hipx>ed  it  to  Chicago,  and  the  buyer  has  a  margin  of  Bome  20  cents  per 
bushel." 

[Demociat,  June  2, 1869.] 

''A  barge  is  Ipnst  at  the  St.  Louis  elevator  taking  on  a  cargo  of  wheat  to-day  which 
IB  to  be  immediately  towed  to  New  Orleans  and  placed  on  iD^ard  a  steamer  for  Liver- 
pool to  thoroughly  test  the  'humidity'  humbug.  The  St.  Louis  Grain  Association 
are  determined  to  ship  one  cargo  per  week  during  the  coming  summer  to  Liverpool, 
that  the  route  may  be  thoroughly  tested.  The  total  cost  per  bushel,  insurance  ana 
everything  added,  of  la^^ing  this  wheat  on  the  Liverpool  quays  will  be  37  cents — 
about  the  same  price  as  is  now  chai^ged  from  Dubuque  to  New  York  via  Chicago." 

The  struggle  for  supremacy  of  the  different  routes  from  the  Western  grain  fields  to 
the  seaboard  began  many  years  ago.  The  contest,  which  is  still  on,  lay  between  the 
water  and  rail  route,  via  &e  Great  Lakes,  the  Mississippi  River  route,  and  the  all- 
rail  route  to  the  Atlantic.  The  first  of  these  has  been  somewhat  amplified  by  the 
improvement  of  the  Canadian  water  route,  via  the  St.  Lawrence  River,  and  further 
developments  are  probable  in  connection  with  the  Georgian  Bay  route  in  Canada. 
The  Northern  water  routes  are  seriously  hami)ered  by  the  rigors  of  a  climate  which 
causes  suspension  of  traffic  for  several  months  of  each  year.  The  Mississippi  River 
route  suffers  in  a  lesser  degree  for  a  somewhat  shorter  period  each  vear  on  account  of 
low  water,  which  occurs  nearly  every  year.  The  railways  naturally  profit  by  both 
these  conditions,  and  their  freight  rates  are  generally  fixed  to  meet  such  conditions, 
goin^  up  promptly  when  navigation  is  hampered  or  suspended,  while  a  large  reduc- 
tion 18  dfected  as  soon  as  navigation  is  opened. 

In  order  to  show  the  varying  phases  of  the  contest^  there  are  apx)ended  several 
extracts  from  the  commercial  journals  of  the  day,  which  give,  in  a  vivid  way,  the 
salient  features  of  the  arguments  then  used,  and  which  are  still  pertinent  to  liie 
problems  of  cheap  transportation. 

[New  York  Shipping  LiBt.  November  27, 1867.] 

"Cheap  transportation  is  an  actual  necessitv  in  a  country  of  such  vast  dimensions 
and  varied  resources  as  ours,  and  the  means  for  insuring  the  most  economical  mode 
of  inland  freighta^  are  just  now  exciting  public  interest  throughout  the  country. 
The  railways  leading  from  the  great  agricultural  districts  to  the  seaboard  have  for 
several  years  been  competing  against  the  Western  rivers  and  lakes,  and  there  has 
been  so  much  unity  of  sentiment  and  action  among  the  railroad  interests  that  they 
have  achieved  a  lai^ge  measure  of  success.  But  with  all  this  success  the  freight 
charges  have  remained  very  high,  and  the  West  has  discovered  that  while  the  rail- 
road interests  have  been  built  up  against  the  navigation  interests,  the  result  has 
been  very  unfavorable  to  the  agriculturist  The  cost  of  railway  transportation  is  so 
great  as  to  injure  the  market  of  the  remote  producer  by  reducing  his  profits  to  a 
mere  trifie;  and  though  more  roads  may  be  built,  more  rolling  stock  added,  and  the 
rates  of  freight  reduced,  it  is  evident  that  the  enormous  cost  consequent  upon  the 
vast  amount  of  territory  over  which  the  transportation  is  to  be  done  can  not  be  fully 
overcome.  We  have  no  desire  to  detract  from  the  claims  of  the  railway  interests, 
but,  as  cheap  transportation  is  the  growing  necessity  of  the  country,  more  attention 
must  be  paid  to  the  great  navigation  interests  of  the  interior;  and  just  in  proportion 
as  we  cultivate  these  interests  shall  we  be  able  to  facilitate  the  settlement  oi  liie  great 
West  and  reduce  the  price  of  commodities. 

"The  two  great  natural  routes  are  the  Mississippi  River  and  the  great  northern 
chain  of  lakes,  the  Erie  and  Oswego  canals  and  the  Hudson  River.  No  ship  canal 
that  can  be  constructed  in  any  section  of  the  country  could  possibly  equal,  in  actual 
value,  the  Mississippi  River.  Let  the  National  Government  do  its  legitimate  duty 
in  keeping  that  mighty  stream  free  from  obstructions,  and  it  will  perform  a  service  to 
the  nation  compared  with  which  the  proposed  Illinois  and  Niagara  ship  canals  would 
be  trivial.  By  the  bai^  system  lately  maugurated  on  this  great  natural  highway 
the  products  of  the  Mississippi  Valley  can  be  conveyed  to  New  Orleans  at  a  cost  not 
exceeding  that  which  is  required  to  place  them  at  Chicago;  and  by  ocean  steamers 
at  that  port  they  can  be  brought  to  the  North  for  transshipment  to  Europe  in  less 
time  than  is  now  required  to  brine  them  from  Buffalo  to  the  seaboard. 

"The  lakes  and  nvers  can,  no  aoubt,  carry  fully  ten  times  the  amount  of  produce 
now  intrusted  to  them.  The  vessels  built  for  the  grain  trade  on  the  lakes,  lately, 
have  been  nearly  all  of  laive  class,  carrying  from  40^000  to  80,000  bushels.  The 
enlargement  of  the  locks  of  the  Erie  Canal  to  a  capacity  enabling  boats  of  600  tons 
to  pass  would,  it  is  claimed,  diminish  the  cost  of  transportation  from  Chicago  to  New 
York  to  an  average  of  about  $5  per  ton,  thus  saving;  to  the  producer  and  consumer 
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not  far  from  a  hundred  million  dollars  annoaliy  in  the  item  of  transportation  alone. 
These  facts  should  convince  every  reflecting  mind  that  the  bulky  products  movine 
from  the  interior  to  the  seaboard  must  for  all  time  to  come  go  by  the  sp-eat  rivers  and 
lakes— that  water  transportation  can  never  be  superseded  by  that  of  rail  for  heavy 
commodities." 

[New  York  Shipping  List,  April  16, 1868.] 

''A  disp)atch  received  here  Thursday  states  that  20,000  bushels  of  com  shipped  in 
bulk  from  Havana,  on  the  Illinois  River,  in  barges,  reached  New  York  witnin  20 
days  from  time  of  shipment,  at  a  cost  of  32  cents  per  bushel.  This  demonstrates  that 
the  great  grain  surplus  of  the  Mississippi  Valley  and  its  tributaries  can  be  transported 
to  the  Eastern  seaboards  without  loss  of  time  at  a  far  less  rate  than  by  rail." 

[Price  Current,  September  2, 1868.] 

''In  response  to  frequent  inquiries  respecting  the  cost  of  transportation  and  time 
of  transit  m  shipments  of  grain  from  the  West  to  European  ports  via  New  Orleans, 
we  give  the  following  statement  of  cost  by  both  routes  at  the  average  rates  and  voy- 
ages of  8teamshii)H: 


Days. 


Per 
btuheL 


Steam  from  St.  Louis  to  New  Orleans. . 
Elevation  into  elevator  and  reship .... 
Steam  from  New  Orlonns  to  Liverpool. 


Total. 


Rail  from  St.  Louis  to  Chicago 

Elevation  into  elevator  and  reship .. 

Steam  from  Chicago  to  Buffalo 

Elevation  into  elevator  and  reship .. 

Canal  to  New  York  City 

Elevation  into  elevator  and  reship . . 
St«am  from  New  York  to  Liverpool . 


Total. 


43 


CaiU. 


10 
2 

ao 


S2 


12 
2 

10 
2 

16 
2 

14 


[New  York  Shipping  List,  June  9, 1809.] 

"The  great  public  utility  of  competition  in  trade  has  never  been  so  fully  demon- 
strated as  it  is  now  being  by  the  effort  making  to  transmit  grain  by  the  Mississippi 
River  to  the  ocean  from  the  great  Northwest. 

"The  St.  Paul  papers  are  congratulating  the  country  thereabouts  upon  the  reduc- 
tions of  freights  bjr  rail  from  the  Missi&sippi  River  to  Chicago.  Hei^eafter  wheat  is 
to  be  carried  by  rail  from  any  point  on  the  river  to  Chicago  for  10  cents  per  bushel 
and  flour  at  40  cents  per  barrel.  The  charge  heretofore  on  wheat  from  8t  Paul  to 
Chicago  has  been  22  cents  per  bu5<hel  and  on  flour  75  cents  per  ])arrel.  The  reform, 
however,  doa^  not  stop  here.  A  like  reduction  on  return  frei^tits  has  been  agreed 
upon.  The  tariff  from  Chiwigo  to  St.  Paul  has  been  reduced  to  40  cents  per  hundred 
on  all  freight  without  classification.  Under  these  changes  the  price  of  wheat  in  St 
Paul  advanced  10  cents  per  bushel — ^it  being  worth  that  much  more  to  the  producer." 

The  transportation  interests  of  the  rivers  of  the  Miasiasippi  Valley  for  the  year  1889 
are  shown  by  the  following  figures,  taken  from  the  census  report  of  1890.  Tliey  serve 
to  show  the  magnitude  of  the  commerce  carried  on  these  waterways  at  that  time: 

Equipment. 


Totol  vee- 
scls. 

Tonnage. 

Value. 

Upper  Mimissippi  River  system 

613 

572 

6,245 

218.  M7 

247.958 

2,920,468 

12,136,992 

Lower  MintiHsippi  River  system 

4, 47rt, 472 

Olilo  River  system 

8.696,341 

Total 

7,430 

3,3S1,973 

15,809,806 
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Traffic. 


Tppcr  Mi»i.>.v.L  pi  River  syHiem 
Lower  MiflBiaippi  Biyer  sjitem 
Ohio  River  syatem 

Tolal 


Total  pas- 
sengers 
carried. 


1,821,734 
2,534,017 
6,603,148 


10,858,894 


Tons  of 
freight 
moved. 


6,958,840 
6,401,208 
16,041,866 


29,401,409 


Miles  trav- 
eled. 


1,424,655 
2,311,573 
8,579,233 


7,315,461 


In  this  connection  it  should  be  noted  that  nearly  all  of  the  traffic  of  the  Ohio  River 
system  is  added  to  and  becomes  a  part  of  the  Lower  Missidsippi  River  system;  in  fact, 
the  traffic  is  only  made  possible  by  its  connection  with  the  deeper  waters  of  the  Lower 
Mistiissippi  River^  through  which  coal  and  other  products  are  carried  to  New  Orleans 
and  from  there  distributed  to  the  ports  of  the  world. 

The  forgoing  extracts  show  ^mte  clearly  what  was  expected  from  the  deyelop- 
ment  of  the  route  yia  the  Mississippi  River  to  the  seaboard.  In  the  meantime,  north- 
and-80uth  railway  lines  were  developed  west  of  the  MissiBsippi  River,  reaching  from 
the  grain  fields  of  the  Northwest  to  Gulf  porta.  This  brought  about  new  conditions, 
which  for  a  time  have  materially  reduced  the  volume  of  grain  traffic  by  river. 

RIVER  TRAFFIC  AT  PORT  OF  ST.  L0XJI8,  1865  TO  1900. 

In  order  to  get  a  general  view  of  the  volume  of  river  traffic,  a  table  has  been  pre- 
pared covering  the  data  available  for  the  port  of  St.  Louis.  It  shows,  aa  far  as  prac- 
ticable, the  volume  of  river  business,  and  also  the  total  annual  grain  shipments  Irom 
1865  to  1900,  inclusive.  This  table  has  been  compiled  from  the  daily  rrice-Ourrent 
for  the  years  prior  to  1878,  and  from  the  annual  reports  of  the  St  Louis  Merchants' 
Exchange  for  the  later  jears.  These  last  reports,  which  have  been  developed  under 
the  able  and  efficient  direction  of  Secretary  George  H.  Morgan,  of  the  excnange,  are 
very  full  and  complete,  making  a  most  valuable  record  of  the  volume  and  character 
of  business  done  at  St  Louis.  Similar  records  should  have  been  kept  at  other  prin- 
cipal ports  on  the  river,  but  they  have  not  been,  and  as  a  consequence  it  is  impossible 
to  even  closely  approximate  the  volume  of  river  business  for  any  considerable  period 
of  years  at  any  other  port  on  the  river. 

A  desire  to  ascertain  the  facts  as  to  the  commonly  accepted  idea  of  great  decadence 
in  the  volume  of  Mississippi  River  traffic  led  to  this  investigation.  In  the  beginning 
it  was  hoped  that  much  reliable  data  could  be  found  at  Memphis,  Helena^  Yicks- 
bui:g,  -Natchez,  and  New  Orleans,  but  the  information  to  be  haa  at  these  points  was 
too  meager  to  be  of  much  value  in  such  a  study.  A  record  at  each  of  these  points 
similar  to  that  kept  at  St.  Louis  would  be  valuable  at  this  time,  when  it  is  desirable 
to  know  what  actual  changes  have  taken  place  in  the  character  and  volume  of  river 
traffic  and  what  causes  have  brought  about  these  changes.  The  recollections  of 
individuals  give  a  certain  kind  of  evidence  of  considerable  value,  but  it  is  not  of  a 
kind  that  a<units  of  classification  and  comparison  like  the  data  to  be  found  in  per- 
manent records.  No  reliable  record  of  the  tonnage  volume  of  river  traffic  at  St  Louis 
prior  to  1871  could  be  found.  The  record  of  boat  arrivals  is,  however,  complete. 
The  total  volume  of  grain  shipments  has  been  tabulated  in  connection  with  the  ship- 
ments by  river  to  show  the  percentage  carried  by  the  latter.  The  freight  rates  are 
given  to  show  not  only  the  great  reduction  in  the  rates  from  year  to  year,  but  the 
relation  between  rates  on  grain  by  river  and  by  rail.  This  covers  the  rate  from 
St.  Loois  to  Liverpool  via  New  York  and  by  the  river  route  and  New  Orleans.  All 
of  these  data  are  also  shown  graphically  in  a  way  that  ^ves  at  a  glance  the  salient 
points  in  each  of  the  elements  coming  under  this  investigation. 
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Biver  businesSf  port  of  8L  Louis,  Mo, 


Year. 

• 
Total  boats 
arrived. 

Total  torn 

freight 

received. 

Total  tons 
freight 
shipped. 

Grand  total 
of  freight. 

Total  grain 
expoitB  by 
both  rail 
and  river. 

Grain  ex- 
ports by 
river. 

1865 

8,908 
4,114 
8.425 
3,471 
4,029 
3.991 
8.739 
3,831 
3,336 
3,283 
2,945 
2.806 
2,810 
8,618 
8,881 
4.692 
8;  951 
8,847 
8.426 
3,047 
2,906 
8,856 
8,638 
8.828 
8,669 
8,201 
2,900 
8,148 
8,040 
8,306 
3,133 
8,490 
2,619 
2,372 
2,250 
2.217 

Tom. 

Bu$hd9, 

U 52 

Ifi           69 
14           52 
11           07 
16           56 
21           76 

21  87 

22  84 

23  89 

24  11 
20           47 
2£           01 

26  88 

25  35 
3a           24 
4fi           63 
8fi           18 
41           03 
87           49 
41           80 
8£           80 

27  78 
86           22 
«           67 
66           00 
6t           87 

51  19 

52  76 
61           00 
8C           87 
2S            68 
41            .12 
46           28 
6S            79 
4\           33 
5i           99 

BushOa. 

1866..   ..                          

1867 

1 

1868 

1869 

1870 

(16.000 

1871.. 

^X  lUl 
863, 919 
8H>,i65 
732.766 
663,  526 
6v><,755 
641,  185 
7U,70O 
».>>,970 
1 ,  092,  175 
1,208,430 
1,073,570 
8(.i0,  540 
7U),t«5 
6%,  i»26 
770.990 
866.(.»46 

7-2S,  >m 

671,686 
663, 720 
592, 140 
687,200 
599, 406 

5H;i,rao 
.5(J.s.  >^ 
671.765 
576,670 
fKi6..585 
4  6r,,. 10 
1      10 

770. 4i« 
805, 282 
783. 256 

707.325 
639.  t)95 
61 K.),  •225 
597,  (.70 
614.(175 
67(1,  445 
l,u;i8.350 

88l,(t26 
769, 906 
677,  :i40 

511,910 
531,176 
.561,  h95 
<;i7,  o60 
510,116 
712,700 
617. '.«5 
512,930 
5^12.215 
43.,,'.'00 
363, 1 «0 

303,  :\SA 

572,  110 

469.;i66 
399,  ;«8 
2U3, 206 

i,»...:    m 
i,(i6''  m 

1,59.     11 
1.411      f90 
1,3<..     120 
1.2>.>,   «0 
1,242,  ,55 
1,321    75 
l.y'..-    15 
2,1;;"   i26 
2,09:   i56 
1,W3    [75 
l.MT    «0 
1.27.V  m 
l,2-;i    .00 
1.33_'  485 
l,;3<i:;    .06 
1.23-    123 
l.LiM,  85 
1,2M,  15 
l.lo.\  170 
l,is**    15 

1,031:     05 
94'.,   10 
81  J.   ,85 
1,24  1     .75 
1,01'     86 
'JO.     .68 
66.'    116 

812,  U77 
1,711.039 
1,373,969 
1,423,046 

1872 

1873..          .                       ... 

1874 

1875 

1876 

1,  r/4..i7i^ 

1877 

4,101,363 

1878 

6,451,  (i03 

1879 

6,164.838 
15  762  664 

1880..          .                       ..  .   . 

1881 

12,993  9-17 

1882 

8, 3il3, 417 

1883 

11,  aw,  508 
6, 647, 558 
8, 667, 919 

1884 

1886 

1886 

8,834,924 
11,656,799 
7,252.578 
14,158,046 
10.217,244 
8,468,M6 
8,414,940 
7,079,598 
2,315.503 
1  6'Kl  417 

1887 

1888 

1889 

1890 . .'. 

1891  . .            

1892 

1893 

1894 

1895 

1896 

10,527.2t>8 
5, 475,  SVZ 
6.600.707 
2,23:1,235 

1897 

1898 

1899 ^. 

1900 

3.506,491 

Year. 

Percentage 

of  river 

traffic  to 

whole 

grain 

traffic. 

Freight  per 
bushel  of 
wheat,  8t 
Louis  to 
New  Or- 
leans. 

Freight  per 
bushel  of 
wheat,  8t 
Louis  to 

New  York. 

Freight  pei 
bushel  of 
wheat,  8t 
Louis  to 
Liverpool, 
via  river 
and  New 
Orleans. 

Freight  per 
buSiel  of 
wheat,  St 
Louis  to 
Liverpool, 
via  New 
York. 

Difference 
in  favor 
of  river 

route  per 
bushel. 

18C5 

Onus. 
30.60 
27.60 
30.00 
21.00 
15.00 
18.00 
16.80 
19.00 
16.70 
11.70 
13.40 
11.00 
8.60 
7.26 
7.75 
8.26 
6.00 
6.42 
6.60 
6.62 
6.40 
6.60 
6.00 
6.60 
6.96 
6.68 
6.87 
6.50 
6.66 
6.89 
6.96 
6.00 
4.88 
4.50 
4.50 
4.26 

OmtM. 
70.20 
64.00 
72.00 
48.60 
42.00 
82.00 
87.20 
87.80 
89.10 
88.20 
27.10 
28.80 
24.60 
19.80 
20.30 
26.20 
19.20 
17.70 
19.80 
16.60 
18.80 
17.40 
19.20 
17.40 
16.80 
16.20 
17.40 
16.70 
17.10 
14.80 
14.10 
13.80 
14.20 
13.30 
13.20 
11.60 

CenU. 

QmU. 

€knts. 

1866 

1867 

1868 

1869 

1870 

0.31 

1.40 

7.20 

6.90 

5.80 

1.60 

6.10 

16.10 

18.50 

18.80 

82.00 

37.90 

20.60 

29.40 

16.10 

22.80 

31.80 

32.10 

18.90 

25.20 

15.70 

16.50 

16.70 

18.80 

6.60 

6.70 

26.50 

11.60 

12.50 

6.40 

6.40 

1871 

1872 

1878 

1874 

1876 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1888 

19.61 
14.61 
15.11 
16.16 
15.00 
15.16 
17.38 
14.88 
15.75 
14.00 
14.71 
11.69 
12.12 
18.50 
12.89 
14.24 
12.38 
14.64 

27.00 
21.25 
20.50 
24.00 
24.50 
22.95 
24.97 
21.48 
23.56 
21.00 
21.72 
18.71 
18.38 
19.67 
20.38 
20.32 
17.88 
18.41 

7.39 

1884 

6.64 

1885 

5.39 

1886 

7.84 

1887 

9.50 

1888 

7.79 

1889 

7.64 

1890 

7.15 

1891 

7.80 

1892 

7.00 

1898 

7.01 

1894 

7.02 

1896 

6.21 

1896 

6.17 

1897 

7.44 

1898 

6.06 

1899 

6.66 

1900 

8.77 
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BOATS  Ain>  YOLUMB  OF  BUHDIBBB. 

The  average  annual  number  of  arrivals  of  boats  at  St  Louis  for  five  years,  1865  to 
1869,  inclusive,  was  3,790,  while  for  the  ^ears  1896  to  1900,  inclusive,  the  average 
annual  number  of  arrivals  was  2,590.  This  shows  a  decrease  of  31.6  per  cent  in  num- 
ber; the  difference  in  tonnage  would  doubtless  be  much  lees  than  this.  The  greatest 
number  of  boats  arrived  during  a  year  was  4,692  in  the  year  1880,  and  the  least 
number  was  2,217  in  1900. 

The  average  volume  of  river  buainess  per  annum,  1871  to  1875,  inclusive,  was 
1,531,322  tons.  The  average  for  a  corresponding  number  of  year»,  1896  to  1900, 
inclusive,  is  924,756  tons,  a  decrease  of  39  per  cent  The  largest  volume  of  traffic 
occurred  in  1880,  and  the  smallest  in  1899.  The  large  volume  of  traffic  followed 
closely  the  completion  of  the  jetties  at  the  mouth  of  the  river. 

The  relation  between  stage  of  river  and  volume  of  traffic  is  plainly  shown  in  the 
years  1893,  1894,  and  1895.  During  these  years  the  low  water  was  exceedingly  low, 
reaching  low  stages  never  before  known  on  the  Lower  Mississippi  River.  Quarantine 
restrictions  also  seriously  hami)ered  river  shipments.  The  diagram  shows  the  river 
stages  during  each  of  the  vears  under  consideration.  An  inspection  of  the  stages  and 
the  traffic  curves  showspLednly  that  other  causes  than  low  water  operate  to  iimuence 
the  volume  of  river  traffic.  Tne  general  conditions  of  trade,  the  foreign  demand,  the 
crop  conditions  at  home  and  abroad,  all  directly  affect  the  volume  of  traffic,  both  by 
river  and  rail,  and  account  largelv  for  the  fluctuations  that  appear  from  year  to  year. 
In  1867  it  was  announced  that  '^boating  interests  generally  are  dull  and  unprofita- 


river  which  is  responsible  for  the  decline  in  the  volume  of  traffic  is  not  founded  on 
fact  A  search  of  the  early  records  reveals  many  accounts  of  *'4  feet  and  5  feet  scant 
to  Cairo,''  and  at  least  one  of  8  feet  Such  small  depths  are  now  unknown.  There 
are  also  numerous  records  of  less  than  4  feet  in  the  Missouri  River  and  ''2^  to  3  feet'' 
in  the  Illinois  River. 

The  volume  of  traffic  in  1896  exceeded  that  of  each  of  the  five- preceding  years  and 
was  greater  than  that  of  three  other  prior  years,  1877,  1885,  and  1888,  so  that,  while 
the  later  years  show  less  traffic,  the  decline  has  not  been  a  gradual  or  systematic  one. 
The  fluctuations  were  great  even  during  the  earlier  years  wnen  steamboat  traffic  was 
regarded  as  flourishing. 

On  the  whole,  the  decline  in  volume  of  river  traffic  at  the  port  of  St.  Louis  has  not 
been  as  great  as  commonly  believed,  and  is  still  a  very  important  factor  in  the  prob- 
lem of  cheap  transportation,  which  i)ecomes  more  and  more  important  as  mamns  of 
profit  in  trade  and  manufacture  grow  smaller.  The  inevitable  result  must  oe  an 
mcreafiing  use  of  the  river  as  a  commercial  highway. 

GBAIN  TBADB. 

The  volume  of  the  grain  trade  of  St  Louis  since  1865  has  varied  with  the  develop- 
ment of  the  unsettled  territory  west  of  the  Mississippi  and  with  the  foreign  demand. 

The  former  has  resulted  in  a  very  large  increase  m  the  annual  production.  The 
amount  exported  depends  on  both  the  surplus  at  home  and  the  demand  abroad,  and 
these  may  cause  wide  variations  from  year  to  year  in  the  volume  of  export  business. 
The  volume  of  business  of  1900,  by  river  and  rail  combined,  has  been  exceeded  by 
only  two  preceding  years,  viz,  1889  and  1890,  the  total  shipments  during  the  latt<^ 
year  being  65,155,187  bushels  of  grain. 

The  average  annual  shipments  of  srain  b^  river,  1871  to  1875,  inclusive,  were 
1,025,742  busnels,  while  for  a  corresponding  period,  1896  to  1900,  inclusive,  the  annual 
averajge  has  been  5,668,596  bushels,  or  more  than  five  times  as  laiige  as  the  period 
often  aUuded  to  as  the  flourishing  days  of  river  traffic.  The  volume  of  river  grain 
traffic  varies  widely  with  different  years.  In  1880,  just  after  completion  of  the  jetties, 
it  reached  15,762.664  bushels,  and  in  1889  it  reached  14,158,046  bushels,  while  it  was 
less  than  one-hali  the  latter  amount  in  1884.  During  the  years  1871  to  1875,  inclusive, 
an  average  of  4.5  per  cent  of  the  total  grain  shipments  irom  St  Louis  were  carried 
by  river.  During  the  years  1896  to  1900  the  annual  average  has  been  12  per  cent  of 
the  total  grain  shipments,  reaching  a  maximum  for  the  period  under  consideration 
of  25.5  per  cent  in  1896.  The  highest  percentage  of  total  snipments  was  made  in  1881, 
when  the  river  shipments  reached  37.^  per  cent  of  the  total  grain  shipments.  Over 
30  per  cent  of  the  grain  was  shipped  by  river  in  the  years  1880,  1886,  and  1887. 

FBBIOHT  BATB8  PKB  BUBHBL  OF  WHXAT. 

A  great  reduction  in  rates  of  freight  has  taken  place  since  1865,  both  by  rail  and 
liver,  but  the  river  has  always  taken  the  lead  in  these  reductions.    Flx>m  1865  to 
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1881  there  was  a  steady  decline  in  river  rates.  From  1881  to  1891  the  rates  were 
quite  steady,  and  then  followed  a  gradual  decline  to  the  year  1900.  In  1865  the 
averaf^e  published  rate  on  wheat  was  30.6  cents  per  bushel  by  river  from  St.  Louis 
to  New  Orleans.  The  averafi;e  rate  for  the  year  1900  was  4}  cents,  a  decline  of  over 
26  cents  per  bushel. 

In  1865  the  average  published  rate  on  wheat,  St.  Louis  to  New  York  by  rail,  was 
70.2  cents  per  bushel;  in  the  year  1900  the  average  rate  was  11.6  cents  per  bushel. 
The  average  rate  by  river  for  the  five  years  1865  to  1869,  inclusive,  was  24.8  cents  per 
bushel,  while  for  tine  five  years  1896  to  1900  the  average  was  4.62  cents  per  bushel, 
including  transfer  to  ships  for  export  This  is  equal  to  $1.54  per  ton,  and  gives  a  ton 
mile  rate  of  1.3  mills.  The  average  rail  rate,  St  Louis  to  New  York,  during  the  same 
period,  has  been  13.2  cents  per  bushel.  This  is  $4.40  per  ton,  or  about  4.4  mills  per 
ton  mile.  This  is  more  than  three  times  the  river  rate  per  ton  mile.  The  later  years 
have  been  used  in  these  comparisons,  as  giving  the  railways  the  benefit  of  all  the 
latest  traffic  improvements,  and  the  rates  quoted  are  presumably  as  low  a8  consistent 
with  the  actual  cost  of  transportation  and  probably  below  the  profitable  limit 

On  the  other  hand,  methods  of  river  traffic  have  made  little  or  no  progress  since 
the  advent  of  the  baige  lines,  either  in  economy  or  efficiency,  while  the  railways 
have  made  great  strides  in  both. 

It  is  true  that  a  new  form  of  towboat  and  steel  barges  have  recently  been  placed 
in  service  between  St  Louis  and  New  Orleans  and  are  being  successfully  operated. 
Whether  or  no  they  will  be  followed  by  others  of  the  same  type  remains  to  he  seen. 
A  new  company  recently  organized  proposes  to  add  largely  to  the  number  of  boats 
and  volume  of  traffic  between  St  Ix)uis  and  New  Orleans.  It  is  the  intention  to 
build  new  boats  to  be  fuUy  equipped  with  the  best  modern  improved  appliances  that 
will  insure  a  high  degree  of  efficiency  and  economy. 

The  tabulation  also  shows  the  average  annual  rates  per  bushel  of  wheat  from  St 
Louis  to  Liverpool  by  the  Mississippi  Kiver  via  New  Orleans  and  by  rail  via  New 
York  for  the  years  1883  to  1900,  inclusive.  The  rates  for  the  earlier  years  were  not 
readily  obtainable.  The  eighteen  years  show  an  average  of  6.85  cents  per  bushel  in 
favor  of  the  river  route.  Some  years  it  ran  as  high  as  9i  cents  per  bushel.  Apply 
this  to  the  output  of  grain  in  the  territory  tributary  to  the  Mississippi  River  and  the 
aggregate  is  a  sum  of  enormous  proportions  which  should  have  been  largely  divided 
between  the  producers  and  consumers  rather  than  have  it  absorbed  in  high  transpor- 
tation charges. 

TBAFFIC  INTO  THB  MISSISSIPPI  BIVEB  FROM  ISB  OHIO  BIVEB  BASIN. 

A  careful  record  of  the  Ohio  River  traffic  at  Louisville,  Ky.,  has  been  kept  by  the 
United  States  engineer  officers  for  a  period  of  over  twenty  years.  The  results  are 
diown  in  the  following  table: 

River  traffic pcasing  ihepcrt  of  Louisville^  Ky.,  on  the  Ohio  River. 


Year. 

Number 
of  boats. 

Coal. 

Iron  ore, 

Iron 
and  steel 

rails. 

Total 

1881 

5,919 
6,507 
6.427 
6,031 
6,397 
6,726 
7,228 
7,846 
7,K« 
7,818 
7,543 
7,939 
5,500 
6,831 
4,897 
5,923 
7,001 
6.648 
7,663 
6,470 

Tbns. 

.     580,584 

4513.  IJ20 

692, 452 

4Xr..  033 

976,882 

767, 540 

1,034,082 

1,709,304 

2,361.885 

1,407,9.^5 

1,083,138 

1,715,808 

826,876 

1,288,825 

95i;934 

1,896,966 

1,544,806 

l,3.>t,386 

1,505,741 

1.266,074 

Tons. 
50,060 
25,800 
13,:»-) 

47,  au 

18,808 

16. 926 

117.941 

86.  \m 

140,043 
70,551 
44,279 

171.234 
19, 992 
6.H17 
8^1,621 
70,  m 
81,680 
5n,M7 
69,838 
72,235 

7bn«. 
1,642,190 

1882 

1,663,214 

1883 

1,686,497 

1884 

1,601,982 

1885 

1,473,246 

1886 

1,766,497 

1887 

2,439,771 

1888 

2,316,818 

1889 

2,236,917 

1890 

2,6W.2:n 

1891 

2,480,489 

1892 

2,172,661 

180S -   -- 

1,083,017 

1894        

1,543,867 

1896 

1,200,141 

1896     

1,724,412 

1897 

1,905,704 

1896 

1,660,686 

1899 

1,837,061 

1900 

1,588,706 
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An  examination  of  this  table  shows  that  for  the  x>eriod  1881  to  1885  the  average 
number  of  paseing  boats  per  annum  was  6,256,  while  for  a  oorres^)ondin?  number  of 
years,  1896  to  1900,  there  was  an  average  of  6,719  per  year,  an  mcrease  of  7.6  per 
cent.  In  the  matter  of  tons  of  freight  carried,  the  nrst  shows  an  annual  average  of 
1,613,426  tons,  while  the  second  period  reached  1,743,311  tons,  a  gain  of  129,285  tons, 
or  about  8  ^r  cent  About  80  per  cent  of  the  traffic  is  coal  destined  to  points  on 
the  Mississippi  Biver,  and  hence  it  becomes  an  important  part  of  the  traffic  on  the 
lower  thousand  miles  of  that  stream.  Considerable  of  the  other  traffic  also  reaches 
the  Missiflsippi. 

Ck>mbining  the  known  volume  of  freight  carried  by  river  during  the  ^ears  1896  to 
1900  from  St.  Louis,  coal  from  the  Ohio,  and  the  local  traffic  of  Memphis  and  Vicks- 
burg^  ^ves  an  average  of  about  2,785,550  tons  per  annum.  The  total  traffic  of  the 
Mississippi  River  svstem  must  be  many  times  this  amount,  reaching  so  great  a  volume 
as  to  become  a  higmy  important  factor  in  the  transportation  problems  of  the  country, 
and  one  which  is  of  vital  interest  not  only  to  the  people  of  the  Mississippi  Valley 
but  to  the  entire  country. 

The  main  stem  of  this  system  has  ample  capacity  for  an  enormous  increase  in  the 
volume  of  traffic,  by  making  such  practicable  improvements  as  will  insure  a  naviga- 
ble depth  at  all  stages  that  will  fully  satisfy  the  requirements  of  commerce. 

J.  A.  OCKERSON, 

Member  Mimmppi  Biver  Oommistion, 


Appendix  1. 

Rbpobt  of  Caft.  Mason  M.  Patrick,  Corps  of  Engineers,  Secrftabt  Mississippi 

River  Commission. 

Mississippi  River  Commission,  Office  of  the  Secrbtary, 

St,  Louis,  Mo.,  May  SI,  1901, 

Colonel:  I  haye  the  honor  to  submit  the  following  annual  report  for  the  year 
ending  May  31,  1901: 

The  worK  under  the  secretary  of  the  Mississippi  River  Commission  is  carried  on 
under  allotments  made  by  the  commission  from  appropriations  for  improving  the 
Mississippi  River  between  the  Head  of  the  Passes  ana  the  mouth  of  the  Ohio  River; 
and  also,  since  February  11,  1901^  under  allotment  for  the  fiscal  year  ending  June 
30,  1901,  from  permanent  appropriation  made  by  section  6  of  river  and  harbor  act 
of  August  11,  1888.  for  gauging  the  waters  of  the  Mississippi  River  and  its  tributaries. 

The  allotments  from  the  firat-named  appropriations  are  as  follows: 

(i)  Missimppi  River  Cbmmtwum.— Available  for  salaries,  clerical,  office,  traveling, 
and  nusoellaneous  expenses  of  the  Mississippi  River  Commission. 

(*)  Surveys,  gauges,  and  observations. — ^Available  for  the  survey  of  the  Mississippi 
River  between  the  Head  of  the  Passes  and  its  headwaters,  for  the  establishment  and 
maintenance  of  gauges,  for  special  surveys  and  examinations,  and  for  the  collection 
and  reduction  of  physical  data  pertaining  to  the  Mississippi  River. 

{S)  Dredges  ana  dredging, — ^Available  for  the  construction  and  operation  of  dredges 
and  dred^ng  plant  for  the  MissisBippi  River  from  the  Head  of  the  Passes  to  the  mouth 
of  the  Ohio  River. 

MISSISSIPPI  RIVER  commission. 

The  Mississippi  River  Commission  held  three  sessions  during  the  year,  as  follows: 

Eightieth  session,  June  25-28,  1900,  at  Army  Building,  New  York  City. 

Eightv-flrst  session,  November  9-17, 1900,  on  board  steamer  Mississippi,  Saint  Louis, 
Mo.,  to  Wew  Orleans,  La.  On  board  the  steamer  Search,  November  16-17, 1900,  some 
of  the  members  of  the  commission  descended  the  Atchafalaya  River  to  determine 
whether  any  marked  changes  had  occurred  in  the  regimen  of  this  stream. 

Eightv-second  session,  April  10-16, 1901,  on  board  steamer  Mississippi,  Saint  Louis, 
Mo.,  to  New  Orleans,  La. 

Plant  and  outfit,— The  steamer  Mxssiseippi  has  been  in  service  with  the  commission 
during  its  inspection  trips,  and  the  balance  of  the  time  has  been  laid  up  at  West 
Memphis,  Ark. 

SnEVETS,   QAUQEB,   AND  OBSERVATIONS. 

Survey  of  (he  Mississippi  River, — ^This  survey,  which  is  directed  by  the  law  creating 
the  Mississippi  River  Commission  to  extend  from  the  Head  of  the  Passes  to  the  heaf 
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waters  of  the  river,  has  been  made  with  the  view  of  obtaining  accurate  data  for 
topographical  and  hydrographical  maps  which  may  be  used  in  studying  the  physical 
characteristics  of  the  river  and  in  planning  improvements.  The  permanent  survey 
marks  are  intended  also  to  serve  as  a  basis  for  future  surveys,  by  which  means 
changes  in  the  bed  and  banks  may  be  ascertained.  The  most  approved  methods 
have  been  used  in  this  work. 

The  field  work  consists  principally  of  three  parts,  viz,  secondary  trianxulation, 
precise  levels,  and  topography  and  hydrography.  The  instructions  to  field  parties 
for  this  work  will  be  found  in  report  of  the  Chief  of  Engineers  for  1891,  pages  3474- 
3485;  the  instructions  for  precise  leveling,  revised,  will  be  found  in  report  of  the 
Chief  of  Engineers  for  1899,  pages  3469-3474. 

A  summary  of  the  surveys  of  the  river,  with  statement  of  cost,  to  1896  wiU  be 
found  in  the  report  of  the  Chief  of  Engineers  for  1896,  pages  3574-3576;  the  pro^^reas 
of  the  work  since  1896  is  stated  in  the  several  annual  reports.  A  statement  giving 
cost  of  the  field  work  of  the  survey  between  St.  Paul,  Minn.,  and  Aitkin,  Minn., 
about  200  miles  of  river,  will  be  found  in  report  of  Chief  of  Engineers  for  1900,  page 
4558. 

The  secondary  triangulation  is  now  completed  from  Head  of  the  Passes  at  the  Gulf 
of  Mexico  to  the  headwaters  at  Lake  Itasca,  a  distance  by  river  of  about  2,335  miles. 
The  secondary  triangulation  follows  the  river  as  far  up  as  Aitkin,  Minn.,  1,075 
miles  above  Cairo.  It  is  carried  across  the  country  from  Brainerd,  Minn.,  1,020 
miles  above  Cairo,  to  the  headwaters  at  Lake  Itasca.  The  precise  leveling  now 
extends  from  the  end  of  the  jetties  at  South  Pass  to  the  headwaters  at  Lake  Itasca. 
The  line  closely  follows  the  river  to  Aitkin,  Minn.  From  Brainerd.  Minn.,  the  level 
line  follows  the  railroad  to  Bemidji,  Minn. ;  thence  it  is  carried  to  Itasca  on  the  one 
hand  and  to  Grand  Rapids,  Minn.,  on  the  other;  this  leaves  a  stretch  of  about  100 
miles  along  the  river  from  Grand  Rapids  to  Ailkin,  alon^  which  the  level  line  has 
not  yet  been  carried.  A  summary  oi  the  leveling  completed  to  that  date  will  be 
found  in  the  report  of  the  Chief  of  Engineers  for  1900,  page  4558;  reasons  for  further 
releveling  on  the  lower  river  are  also  stated  in  the  same  report,  page  4559. 

The  topography  and  hydrography  covers  the  river  from  the  Head  of  the  Passes  to 
Aitkin,  Minn.,  1,060  miles  below  to  1,075  miles  above  Cairo,  a  total  of  2,135  miles  of 
river;  the  topographer  and  hydrography  of  Itasca  State  Park  and  of  a  portion  of  the 
river  in  that  vicinity  is  also  completed. 

WOBK  DURma  THB  TBAB. 

Secondary  trianguJaiion. — A  party  for  the  extension  of  this  work  from  Brainerd, 
Minn.,  to  the  h^ waters  was  organized  under  Assistant  Engineer  A.  T.  Morrow. 
Work  was  begun  on  May  11,  1900,  at  Brainerd,  starting  from  triangle  side  ®  Brain- 
erd-© Hardy,  triangulation  of  the  season  of  1898,  and  was  carried  bctobb  the  coun- 
try to  Lake  Itasca  and  down  the  river  from  that  point  to  the  outlet  of  Lake  Bemidji. 
and  there  discontinued.  This  triangulation  consists  of  26  triangles  and  a  measured 
base  line  at  Itasca.  The  longest  triangle  side  is  17.2  miles;  the  average  error  of  clos- 
ure of  triangles  is  0.98  second.  The  height  of  the  triangulation  stations  ranged 
from  4  feet  to  90  feet;  the  average  height  was  53  feet.  The  baee  line  at  Itasca  was 
measured  across  the  lake  on  the  ice,  on  the  7th  of  April.  The  determination  of  the 
length  of  this  line  was  not  entirely  satisfactory,  as  the  discrepancy  between  the  two 
measurements  was  about  1  in  102,000,  more  than  twice  as  great  as  in  any  otlier 
accepted  base  line  measurement  made  on  this  survey.  This  is  attributed  to  the  fact 
that  the  ice  had  become  thin  near  the  shores — ^the  temperature  of  the  air  was  so  high 
that  the  ice  melted  around  the  supports  of  the  tape  line.  Had  the  work  been  under- 
taken earlier  in  the  season  these  difficulties  misht  have  been  avoided.  As  the 
length  of  the  trianele  side  from  which  the  triangulation  started  near  Brainerd  was 
well  determined,  the  failure  to  secure  a  more  accurate  measurement  of  the  Itasca 
base  does  not  materially  affect  the  final  results. 

The  triangulation  work  was  completed  at  Bemidji  in  the  latter  part  of  September 
and  the  party  proceeded  bv  rail  to  Grand  Rapids,  Minn.,  to  begin  tape-line  measure- 
ments wnich  are  to  form  the  basis  of  the  topographical  and  hydrographical  survey  of 
the  river  above  Aitkin,  Minn.  It  was  the  intention  to  carry  these  measurements 
downstream  from  Grand  Rapids,  but,  owing  to  the  high  water  at  that  place,  work 
on  this  stretch  was  deferred  and  the  tape-line  measurements  were  carried  bacx  from 
Blackberry  Station,  about  6}  miles  east  of  Grand  Rapids,  Minn.,  to  Bemidji,  Minn., 
and  connected  with  the  secondary  triangulation  at  that  point.  The  tape-line  meas- 
urements were  made  along  the  line  of  the  Eastern  Railway  of  Minnesota  and  Great 
Northern  Railway;  the  discrepancy  between  the  duplicate  measurements  was  gener- 
ally leas  than  1  in  140,000.    Azimuth  observations  were  made  at  Bena  and  Cass  Lake; 
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a  side  line  was  measured  from  the  latter  place  to  the  river,  a  distance  of  about  4 
miles.    The  cost  of  the  field  work  was  $13,938.17. 

The  results  of  the  season's  field  work  have  been  reduced  and  tabulated:  those  of 
the  secondary  triangnlation  are  given  in  Table  No.  1.  For  further  details  oi  the  work 
attention  is  invited  to  the  report  of  Assistant  En^neer  A.  T.  Morrow,  Appendix  1  A. 

Precm  leveling, — A  precise  level  party  was  organized  under  Surveyor  W.  a.  Williams 
to  carry  the  work  to  the  headwaters  at  Lake  Itasca,  and  work  was  begun  at  Brainerd, 
Minn.,  on  August  13,  1900. 

The  leveling  was  carried  along  the  line  of  the  Brainerd  and  Northern  and  the 
Great  Northern  railroads.  The  work  reached  Lake  Itasca  on  October  17;  the  party 
then  proceeded  to  Cass  Lake  and  began  leveling  eastward  from  that  point  The  work 
was  completed  to  Blackberry  Station,  6i  miles  east  of  Grand  Rapids.  Some  leveling 
was  done  connecting  the  stations  of  the  tape-line  base,  and  the  season's  work  was 
dosed  on  November  7,  1900;  204.31  miles  of  levels  were  run  during  the  season.  The 
cost  of  the  field  work  was  $3,349.78. 

The  field  notes  have  been  reduced  in  the  office,  and  the  resulting  elevations,  with 
descriptions  of  the  bench  marks,  will  be  found  in  Tables  Nos.  5  to  8,  inclusive. 

For  additional  details  of  the  work,  attention  is  invited  to  the  report  of  Surveyor 
W.  S.  Williams,  Appendix  1  B. 

Topography  and  hydrography. — ^Work  was  begun  April  6, 1900.  After  measuring  the 
hose  line  at  Itasca  a  system  of  base-line  triangles  was  located  and  traverse  lines  were 
measured  with  the  steel  tape  to  form  a  basis  for  the  topo^piphical  survey.  The  topo- 
graphical and  hydrographical  work  was  done  under  Assistant  Engineer  W.  G.  Com- 
ber, who  completed  the  survey  of  Itasca  State  Park,  directed  by  resolution  of  the 
commission.  Progress  was  slow  on  account  of  the  thick  growth  of  underbrush  in  the 
park.  The  work  mvolved  about  35  square  miles  of  topography  and  hydrography 
necessary  to  develop  the  lakes  in  the  park;  its  field  cost  was  $7,065.54.    After  com- 

Sleting  this  survey  of  Itasca  Park,  the  same  party  carried  the  general  river  survey 
ownstream  about  25  miles. 

The  field  notes  have  been  reduced  in  the  office  and  the  platting  of  the  field  sheets 
has  been  commenced.  For  additional  details  of  this  work,  attention  is  invited  to 
report  of  Assistant  En^eer  A.  T.  Morrow,  Appendix  1  A. 

Survey  of  St.  Francia  Basin. — ^This  survey  was  undertaken,  by  direction  of  the 
commission,  to  obtain  additional  data  as  to  the  physical  features  and  conformation 
of  the  alluvial  lands  lying  on  the  west  side  of  the  river  between  the  mouth  of  the 
Ohio  and  the  mouth  of  the  St.  Francis. 

The  field  work  consisted  of  running  several  cross-section  lines  from  the  Mississippi 
River  to  the  highlands  on  the  west  of  the  basin.  Two  parties  were  organized  at 
Memphis,  Tenn.,  early  in  January,  1901.  One  party  began  work  below  Corona 
Landmg,  Ark.,  206  miles  below  Cairo,  carrying  one  Ime  west  from  the  Mississippi  River, 
near  the  Crittenden-Mississippi  county  line,  toCrowleys  Rid^,  and  another  line  east 
from  near  Rector  to  the  St.  Francis  River,  at  which  place  it  joined  a  cross-section 
line  run  by  the  State  of  Missouri.  The  other  party  b^n  work  near  Daniels  Point, 
Ark.,  153  miles  below  Cairo,  and  carried  the  line  west  to  Black  Oak,  on  the  Jones- 
boro.  Lake  City  and  Eastern  Railroad,  from  which  point  is  used  the  railroad  profile  to 
Nettleton,  Ark.    The  cost  of  the  field  work  was  $2,860.65. 

The  office  reductions  have  been  made  and  the  notes  platted.  Additional  informa- 
tion is  now  being  compiled,  which,  with  that  idready  on  hand,  will  be  placed  on  a 
hum  scale  map  and,  supplemented  by  a  report  on  the  physical  features  of  the  basin, 
will  be  available  for  future  study. 

Planl  and  outfit. — ^The  fioating  plant  and  outfit  now  consists,  with  the  exception 
of  some  small  boats  and  skiffs,  of  the  steamers  Patrol  and  Search.  The  steamer  Patrol 
was  laid  up  at  West  Memphis,  Ark.,  during  June,  1900,  undergoing  some  minor 
repairs.  At  the  end  of  June  she  began  service  with  the  dredges  and  continued  in 
that  service  until  the  latter  part  of  ^ptember.  From  that  time  until  early  in  Jan- 
uary, 1901.  she  was  used  by  the  gauge  inspection  party  between  Cairo  and  Fort  Jack- 
son, La.  In  the  first  half  of  January  this  boat  took  oat  the  field  parties  for  the  survey 
of  the  St.  Francis  Basin.  From  the  end  of  January  until  May  31,  1901,  this  boat 
was  laid  up  at  West  Memphis,  Ark.,  and  minor  repairs  were  made  to  her  machinery. 

The  steamer  Search  was  in  active  service  with  the  dredge  fleet  as  inspection  boat 
dozing  the  dredging  season.  In  November  this  boat  conveyed  some  members  of  the 
conmussion  on  a  tnp  down  the  Atchi^aya  River;  the  balance  of  the  time  she  has 
been  laid  up  at  West  Memphis,  Ark. 

BeductUm  of  field  notes. — ^The  platting  of  field  notes  of  the  topographical  and  hydro- 
graphical  survey  from  St.  Paul,  Minn.,  to  Aitkin,  Minn.,  season  of  1899,  is  nearly 
completed.  The  reduction  of  field  notes  of  the  topographical  and  hydrographical 
floryey  of  Itasca  State  Park,  season  of  1900,  is  completed  and  the  platting  b^on.    • 
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The  reductions  of  field  notes  of  secondary  triangulation,  tape-line  measurements, 
and  precise  levels  from  Brainerd  to  the  headwaters,  season  of  1900,  have  been  com- 
pleted and  the  results  tabulated. 

This  work  has  mainly  been  done  by  members  of  the  survey  parties  after  the  con- 
clusion of  the  field  season. 

Published  maps, — Maps  have  been  prepared  and  published  by  the  commission  to 
date  as  follows: 

A  map  of  the  lower  alluvial  valley  from  vicinity  of  Cairo  to  the  Gulf  of  Mexico,  in 
eight  sheets,  scale  1  inch  to  5  miles,  was  published  in  1887.  A  new  edition  of  this 
map,  with  changes  and  additional  data,  was  published  in  1899. 

A  map  of  the  valley  of  the  Mississippi  from  Cairo  to  St.  Paul,  Minn.,  in  four  sheets, 
scale  1  inch  to  5  miles,  was  prepared  and  published  in  1899. 

A  district  map  of  the  Mississippi  River  from  Cairo  to  the  Gulf  of  Mexico,  showing 
limits  of  improvement  districts,  levee  districts,  etc.,  scale  1  inch  to  6  miles  was  pub- 
lished in  1897. 

Detail  charts  of  the  river,  scale  1: 20000,  showing  the  topography  and  hydroprraphy 
of  the  river  from  the  Head  of  the  Passes  to  Newport,  Minn.,  near  St.  Paul,  a  distance 
of  1,926  miles,  have  been  printed  and  issued  in  170  sheets.  Fourteen  of  these  sheets 
have  been  published  during  the  year. 

Maps  of  the  river  on  a  scale  of  1  inch  to  1  mile,  from  the  Gulf  of  Mexico  to  lost 
above  Trempealeau,  Wis.,  a  distance  of  1,825  miles,  have  been  printed  and  issued  in 
62  sheets.    Two  of  these  were  published  during  the  year. 

The  first  edition  of  some  of  these  inch-to-mile  maps  below  Cairo  having  been 
exhausted,  thirteen  of  these  sheets  were  republished  during  the  year.  These  extend 
from  the  mouth  of  Arkansas  River  to  near  Donaldsonville,  a  distance  of  481  miles. 
The  new  edition  reproduces  the  old  maps  and  also  shows  in  red  ink  data  derived 
from  the  most  recent  survej^s,  including  new  shore  lines  and  levees.  Two  index 
sheets  of  this  map,  below  Cairo,  were  also  republished  with  additional  data. 

Scour  and  Fill  lyurvei/f  New  Madrid  Bend. — It  has  long  been  held  to  be  desirable  to 
obtain  some  definite  mformation  as  to  just  what  occurs  in  the  bed  of  the  river 
during  the  changes  which  take  place  in  the  volume  of  water  passing  downstream. 
Some  data  had  been  secured,  but  there  was  much  yet  to  be  learned.  After  a  study 
of  different  localities  the  reach  near  New  Madrid  was  selected  for  observation.  This 
stretch  of  river  included  a  bend  with  a  deep  pool  channel,  a  decided  crossing,  and 
what  might  be  described  as  an  intermediate  portion  between  tJiese  two.  A  survey 
party  was  placed  in  the  field  in  August,  1899,  and  continuous  observations  were  taken 
for  about  fourteen  months,  or  until  November,  1900.  First  a  survey  was  made  of  the 
reach  of  river,  about  6  miles  in  length,  and  referred  to  the  permanent  stone  line 
bench-marks.  Ranges  were  established  which  were  used  during  the  entire  period; 
lines  of  levels  were  run  connecting  the  ranges;  gauges  were  established  on  botn  sides 
of  the  river  at  short  distances  apaft;  the  sand  bars,  where  they  showed  above  the 
water  surface,  were  cross  sectioned.  Everv  effort  was  made  to  secure  as  great  a 
degree  of  accuracy  as  possible  in  taking  all  tne  observations.  The  routine  work  con- 
sisted of  carefully  sounding  the  several  ranges,  locating  the  soundings  instrumentally, 
reading  the  gauges,  platting  the  soundings  as  soon  as  taken,  and  checking  the  results 
whenever  necessary  by  repeating  the  observations.  Grenerally  a  complete  set  of 
soundings  was  secured  once  each  week.  In  all  about  160,000  soundings  were  taken, 
all  of  which  have  been  platted,  after  applying  the  necessary  correction  for  slope  as 
derived  from  the  gauses.  The  level  lines  used  were  frequently  tested;  a  single  range 
was  sounded  over  ana  over  ac^in  to  obtain  a  measure  of  the  accuracy  of  this  part  of 
the  work;  a  series  of  longitudinal  soundings  were  obtained;  the  method  of  locating 
soundings  was  checked. 

It  is  well  to  state  that  while  the  survey  extended  over  one  entire  period  of  low 
water  and  part  of  another,  the  river  did  not  reach  a  very  high  stage  dunng  this  time, 
and  therefore  no  data  were  obtained  bearing  upon  the  phenomena  connected  with  an 
extreme  high  stage.  The  observations,  then,  bear  most  decidedly  upon  what  occurs 
during  low  stages  and  what  may  be  called  a  medium  high  sta^e  of  the  river. 

For  greater  convenience  of  study  each  section  has  been  divided  into  three  parts; 
ohe  referred  to  a  plane  9.7  feet  above  the  zero  of  the  New  Madrid  gauge,  one  to  a 
rlane  22.2  feet  atx)ve  this  zero,  and  the  third  to  a  plane  32.2  feet  above  this  zero. 
The  first  includes  all  the  main  channel  of  the  river  and  is  probably  the  most  impor- 
tant Each  cross  section,  as  developed  by  the  soundings,  has  been  carefully  platted 
and  its  area  measured.  The  field  computations  and  platting  have  been  checked,  the 
areas  have  been  measured,  and  the  results  have  been  tabulated  in  this  office,  necessi- 
tating a  laige  amount  of  work,  which  has  just  been  finished.  The  data  presented 
herewith  are  now  in  such  shape  that  they  can  be  studied  in  future. 

On  plates  8  to  8  will  be  found  the  platted  areas  of  cross  sections  below  the  mean 
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low-water  plane,  certain  croes-ciection  elements,  the  platted  resolts  of  soundings  along 
lines  approximately  normal  to  the  crofls-eection  ranges,  a  plat  showing  the  locations 
of  these  longitudinal  soundings,  and  a  slope  diagram.  In  tables  Nos.  12  to  14  these 
areas  are  given  in  figures. 

1  am  indebted  to  Assistant  Engineer  Kivas  Tully  for  a  careful  analysis  of  the 
results  of  this  survey,  and  attention  is  invited  to  his  report.  Appendix  1  C,  wherein 
will  be  found  a  discussion  of  the  data  in  considerable  detail  ana  certain  general  con- 
clusions drawn  therefrom. 

Mapping  aaid  drawing. — Work  on  the  detail  charts  scale  1:10000  north  to  Minne- 
apolis, Minn.,  has  continued;  charts  179  to  186  have  been  completed;  charts  187  and 
188,  showing  city  of  St.  Paul,  are  almost  completed;  chart  189,  the  last  of  this  scale, 
showing  the  city  of  MinneapoliH,  is  partly  drawn.  The  charts  above  Minneapolis 
are,  by  resolution  of  the  commission,  to  be  platted  to  a  scale  of  1:6000  and  pub- 
lished to  a  scale  of  1:10000.  The  drawing  of  these  charts  was  begun  and  five  nave 
been  completed,  Nos.  201  to  205.  These  five  charts  cover  the  river  from  the  upper 
limits  of  Aiinneapolis  to  2  miles  above  Dayton,  Minn.,  a  distance  of  about  22  miles. 
Charts  Nos.  206  to  214  are  partly  drawn.  Jive  of  the  inch-to-mile  maps,  Nos.  131  to 
135,  have  been  partly  drawn  during  the  year  and  are  nearing  completion.  These 
extend  from  above  Trempealeau,  Wis.,  to  near  the  lower  limits  of  St.  Paul,  Minn., 
and  cover  about  113  miles  of  river. 

Additional  data  have  been  drawn  on  the  inch-to-mile  maps  from  mouth  of  Arkansas 
River  to  near  Donaldsonville,  La.,  and  on  index  sheets  II  and  III,  and  new  editions 
were  published  during  the  year.  The  data  derived  from  the  St.  Francis  Basin  survey 
have  oeen  platted  and  plaiced  on  the  map  of  the  alluvial  vallev.  A  map  has  been 
drawn  showing  the  secondary  triangulation  and  tape-line  work  done  during  the  year 
near  the  headwaters. 

Crouges.— The  permanent  gauces  of  the  Mississippi  River  Commission  have  been 
maintained  during  the  year.  These  comprise  fourteen  on  the  main  river,  one  on  the 
St.  Francis,  one  on  the  White,  and  one  at  the  head  of  the  Atchafalaya  River.  The 
tide  gauge  at  Biloxi,  Miss.,  has  been  maintained  during  the  year.  The  tide  gauge  at 
East  Bay,  formerly  maintained  by  the  engineer  officer  in  charge  of  work  at  South 
Pass,  was  transferred  to  the  commission  and  has  been  maintained  by  this  office  since 
November  last.  All  the  commission  gauges  on  the  main  river  below  Cairo  have 
been  inspected  during  October,  November,  and  December.  The  errors  of  gauge  sec- 
tions found  in  use  at  the  dates  of  inspections  were  mainly  less  than  two-tenths  of  a 
foot,  except  at  St  Joseph,  La.,  and  Bayou  Sara.  La.,  where  the  gauge  sections  in  use 
were,  respectively,  0.6  and  1.9  feet  too  low.  The  bulletin  boards  used  to  display  the 
stage  of  water  to  passing  boats  have  been  maintained  at  the  regular  gauge  stations. 
All  of  the  gauges  and  bulletins  were  repaired  and  left  in  good  condition. 

On  February  11,  1901,  the  gauges  previously  in  chai*^  of  the  en^neer  officer  at 
Vicksburg,  Miss.,  were  placed  under  the  Mississippi  River  Commission  by  order  of 
the  Secretary  of  War,  and  have  been  transferred  to  the  secretary  of  the  commission. 
These  gauges  had  been  established  and  maintained  pursuant  to  the  joint  resolution 
of  Congress  approved  February  21,  1871.  Section  6  of  the  river  and  harbor  act  of 
August  11,  1888,  provides  funds  for  the  continuation  of  this  work  by  a  permanent 
appropriation  of  $6,000  annually. 

These  gauges  number  at  present  21,  comprising  11  on  the  Mississippi  River;  1  each 
on  the  Arkansas,  Cumberland,  Tennessee,  and  White  rivers;  3,  including  Cairo,  on 
the  Ohio,  and  3  on  the  Red  River. 

The  highest  and  lowest  readings  of  the  gau^  on  the  Mississippi  River  and  its 
tributaries  for  the  year  1900,  with  previous  highest  and  lowest  readings  on  these 
sauges,  will  be  found  in  table  No.  9.  The  rivers  have  not  reached  either  extreme 
nigh  or  low  stages  during  the  year.  A  hydrograph  showing  the  stages  of  the  main 
river  from  Cairo  to  Carrollton  June  1,  1900,  to  May  31,  1901,  is  jriven  on  plate  No.  2. 

For  additional  details  concerning  the  gauges,  see  report  of  Assistant  Engmeer  Kivas 
Tally,  Appendix  1  C. 

Ducharge  observations. — Some  discharge  work  don^  in  connection  with  the  other 
survey  work  near  New  Madrid  seemed  to  show  that  at  a  given  gauge  reading  at  com- 
paratively low  stages  the  discharge  of  the  river  was  less  than  in  earlier  years.  This 
matter  seemed  worthy  of  investigation.  A  party  was  sent  to  Columbus  (21)  in 
November,  1900,  and  ten  discharRe  observations  were  made;  the  same  party  went  at 
onoe  to  New  Madrid  and  made  a  like  number  of  measurements. 

The  results  of  this  work  are  now  being  studied.  The  first  preliminary  examina- 
tion of  the  data  at  hand,  dischaige  observations  and  recorded  gauge  readings,  indicates 
that  no  change  has  taken  place  at  Columbus,  but  that  a  gr^ual  change  had  taken 
place  at  New  Madrid,  reacning  its  maximum  about  1892;  that  at  this  date  a  gauge 
reading  at  ColumboB  at  low  stages  would  produce  a  gauge  height  at  New  Madrid  over 
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2  feet  higher  than  had  resulted  in  1883-84;  that  the  low-water  discharge  at  New 
Madrid  in  1892  was  markedly  less  for  a  given  gauge  height  than  it  had  been  some  nine 
or  t«n  years  earlier.  Since  1892  there  seems  to  have  been  a  gradual  recovery  and  a 
working  back  toward  the  conditions  which  existed  about  the  1883^84period. 

For  further  details  attention  is  invited  to  the  report  of  Assistant  Engineer  KivAs 
Tully,  Appendix  1  0. 

DBKDQE8  AND  DBBDGINa. 

Project, — On  the  20th  of  June,  1896,  the  Mississippi  River  Commission  adopted  a 
project  for  obtaining  and  maintaininff,  by  means  of  aredges,  a  channel  in  tlie  Missis- 
sippi River  below  Cairo,  with  a  wiath  ol  250  feet  and  a  depth  of  at  least  9  feet 
throughout  the  year,  except  when  the  river  is  closed  by  ice.  This  project  provided 
for  the  construction  and  operation  of  seven  hydraulic  dredges  by  the  30th  of  June, 

1900,  and  for  the  provisional  construction  of  two  others  if  found  necessary. 

The  building  of  this  plant  has  formed  a  very  important  part  of  the  work  of  this 
office,  and  has  involved  the  preparation  of  plans  and  specifications  for  the  dredges 
themselves,  for  the  necessary  lai^  and  small  tenders,  pile  sinkers,  and  other  plalit 
Since  the  beginning  of  the  construction  of  this  dredging  plant  many  chanfles  have 
taken  place  in  the  method  pursued  to  procure  the  most  efficient  and  best-dedgned 
dredges. 

The  first  dredge  was  built  after  plans  prepared  by  the  dredging  committee,  and 
was  in  the  nature  of  an  experiment  While  many  cnan^  in  this  boat  were  after- 
wards found  necessary,  it  yet  demonstrated  beyond  a  doubt  the  efficiency  of  such 
hydraulic  dredges  for  the  purpose  for  which  it  was  designed. 

The  next  step  was  to  define,  in  general  terms,  the  conditions  which  the  dredges 
must  fulfill,  leaving  to  the  builders  the  details  of  the  design.  Following  this  course 
three  dredges  were  built.  Experience  was  constantly  gained  until  a  point  was 
reached  where  it  was  possible  to  outline,  with  greater  accuracy,  nearly  all  the  details 
of  construction.  Under  such  specifications  two  more  dredges  were  built.  Under 
still  more  rigidly  drawn  specifications,  another,  the  seventh,  a  self-propelling  dredge, 
was  placed  under  contract  in  1898.  This  dredge  was  completed  and  delivered  to  the 
United  States  in  August,  1900.  The  eighth  and  ninth  dredges,  also  self-propelling, 
were  placed  under  contract  in  June,  1899.  They  are  now  approaching  completion 
and  will  be  delivered  to  the  United  States  at  an  early  date. 

CONSTRUCTION,  ALTERATION,  AND  REPAIRS  TO  PLANT. 

Dredge  Alpha, — ^This  dredge  was  not  put  in  commission  during  the  year,  but 
remained  in  service  as  a  quarter  boat  and  machine  shop  until  April,  1901.  A  thor- 
ough examination  of  the  boat  disclosed  the  fact  that  the  hull  was  not  worthy  of 
repEiir.  On  April  16, 1901,  the  Alpha  was  hauled  out  on  the  bank  and  has  since  l)een 
dismantled.  Her  boilers  and  all  of  her  machinery  have  been  stored  for  possible 
future  use  if  it  is  decided  to  build  a  new  hull  for  her. 

Dredge  Beta, — ^At  the  date  of  my  last  annual  report  this  dredge  was  with  the  Gov- 
ernment fieet  at  West  Memphis,  Ark.  Before  the  low-water  season  of  1900,  addi- 
tional flotation  was  given  the  ponton  pipe  lines.  This  greatly  increased  the  effi- 
ciency of  the  dredge,  and  no  further  trouble  was  experienced  from  the  upsetting  of 
the  discharge  pipes.  By  utilizing  the  material  on  hand,  better  ventilation  was  given 
the  stoke  holes,  thereby  much  alleviating  the  conditions  under  which  the  firemen 
had  to  work.  New  grates  were  provided  for  two  of  the  batteries  of  boilers.  These 
worked  so  well  and  made  the  firing  so  much  easier  that  after  the  Beia  was  with- 
drawn from  the  field  the  other  two  batteries  of  boilers  were  each  equipped  with  a 
similar  device.  On  September  28,  1900,  instructions  were  received  to  so  alter  the 
Beta  that  she  would  be  able  to  work  in  the  {greater  depth  of  water  at  South  Pass 
near  the  mouth  of  the  river.  In  compliance  with  these  instructions  the  suctions  of 
the  Beta  were  lengthened  so  that  she  could  do  efficient  work  at  a  depth  of  32  feet 
below  the  surface  of  the  water.  This  work  was  completed  on  January  10, 1901.  On 
January  8,  1901,  instructions  were  received  to  temporarily  transfer  the  dredge  Beta^ 
together  with  her  tender,  to  the  officer  in  charge  of  the  South  Pass  of  the  Missis- 
sippi River,  and  to  deliver  this  plant  at  South  Pass  not  later  than  January  24,  1901. 
The  dredge,  towed  by  the  steamer  Sachem^  left  Memphis,  Tenn.,  on  January  12, 

1901,  and  was  delivered  at  South  Pass  on  January  24, 1901.  At  the  date  of  this  report 
the  dredge  is  still  in  chfui^  of  the  officer  to  whom  it  was  temporarily  transferred. 

Dredge  Gamma. — Additional  small  pontons  were  provided  to  more  efficiently  sap- 
port  the  dischaive  pipes  of  this  dredge.  No  further  trouble  was  experienced  from 
the  inability  of  tne  pontons  to  properly  support  the  pipe,  even  when  loiaded  full  of  wet 
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Band.  The  first  work  done  by  the  Oamma  during  the  low-water  season  of  1900  was  at 
Presidents  Island,  where  the  material  enoonntered  consisted  lar^ly  of  coarse  gravel. 
This  rapidly  wore  out  the  cast-iron  liners  which  had  been  placed  in  her  pump.  The 
efficiency  of  the  pump  was  thereby  so  much  decreased  that  it  became  necessary  to 
Bospend  operations  and  reline  the  pump.  With  the  new  liners  in  place  the  dredge 
then  worked  at  Fleeces  Crossing,  where  the  material  removed  consisted  largely  of 
fine  sand  with  a  very  small  proportion  of  gravel.  Under  these  conditions  the  ^ump 
liners  were  worn,  but  not  to  an  extent  which  would  greatly  decrease  the  efficiency 
of  the  pump.  The  Gamma  was  then  moved  back  to  Aesidents  Island,  where,  after 
about  thirteen  hours  actual  dredf^ng,  her  pump  liners  were  found  to  be  practically 
entirely  worn  out.  New  pump  hners  have  been  put  in  place.  These  are  now  of  cast 
iron  with  liie  wearing  surfaces  cast  against  a  chill.  It  is  hoped  that  the  harder  sur- 
iace  given  these  liners  will  lengthen  their  life. 

Dndge  Delia, — ^New  plate  liners  were  put  in  on  the  after  side  of  the  pump,  and 
wearing  plates  were  also  secured  to  the  blades  of  the  pump  runner.  X)nring  the 
working  season  constant  trouble  and  delay  were  caused  by  the  breaking  down  of  the 
cutter  machinery  of  this  dred^.  More  time  was  spent  in  repairing  the  cutter 
machinery  than  was  consumed  m  actual  dredging.  After  the  digging  season  was 
over  it  was  decided  to  abandon  the  cutters  and  to  substitute  therefor  water  jets  such 
as  are  employed  on  the  other  dredges.  Experience  has  shown  that  material  which 
can  not  be  moved  by  the  water  jets  is  rarely,  if  ever,  encountered  in  the  dredging 
operations  on  the  Mississippi  River.  Plans  have  been  submitted  and  approved  for 
constructing  a  new  suction  head  for  the  Delta,  and  this  work  is  now  m  progress. 
This  new  suction  head  will  be  so  arranged  that  the  dredge  can  work  while  dropping 
downstream  as  well  as  while  pulling  upstream,  and  thereby  save  the  time  heretofore 
lost  while  dropping  back  to  begin  upon  a  new  cut  The  time  so  lost  has  averaeed 
about  thirty  mmutes  each  time  the  maneuver  has  had  to  be  repeated.  Should  tnis 
new  suction  head  be  a  success,  it  is  probable  that  it  will  be  found  economical  to  equip 
all  other  dredsee  with  a  like  device. 

Dredge  Epmon, — A  new  pump  runner  of  the  inclosed  tjrpe  was  placed  upon  this 
dredge  and  its  efficiency  demonstrated  during  the  low-water  season.  When  the  pump 
was  examined  at  the  close  of  the  season,  but  little  wear  had  taken  place  and  no 
renewals  were  found  necessary.  While  attempting  to  raise  the  suction  in  the  field 
the  crossbeam  from  which  it  was  suspended  was  badly  wrecked,  probably  due  to  the 
fact  that  the  suction  caught  under  a  log  or  some  other  submeiged  obstruction.  Tem- 
porary repairs  were  made  in  the  field,  out  after  the  dredge  returned  to  winter  quar- 
ters llie  noistine  frame  was  remodeled  and  greatly  strengthened,  so  that  a  similar 
accident  can  probably  not  occur  again. . 

Dredge  Zeta, — ^A  new  pump  runner  was  put  in  place  with  provision  made  for 
attaching  to  it  wearing  plates  of  tough  rubber,  and  new  liners  were  put  in  the  pump. 
These  rubber  wearing  plates  did  not  satisfactorily  answer  the  purpose  for  which  they 
were  intended.  The  sand  passing  through  the  pump  wore  them  away  more  rapidly 
than  had  been  anticipated.  After  the  close  of  the  dredging  season,  it  was  found 
advisable  to  substitute  for  these  rubber  plates  iron  plates,  the  wearing  surface  of 
which  had  been  cast  against  a  chill.  It  was  also  found  advisable  to  remodel  the 
hoisting  frame  as  had  been  done  in  the  case  of  the  sister  boat  EpsUon. 

Dredge  Iota. — ^This  dredge,  the  first  of  the  self-propelling  type,  was  delivered  to 
the  United  States  in  August,  1900,  and  taken,  under  her  own  steam^  to  Cherokee 
Groesinfif  (90)  for  test  During  the  test  it  was  found  that  the  main-engme  governors 
as  installed  failed  to  properly  fulfill  their  functions.  The  inertia  bar  on  each  engine 
was  broken  during  tne  test  and  considerable  delay  ensued  while  waiting  for  new 
ones.  These  were  put  in  place  and  had  attached  to  them  dash  pots,  whicn  enabled 
them  to  properly  control  their  engines.  The  main  pump  and  all  the  other  machin- 
ery of  the  boat  proved  to  be  satismctory.  The  discharge  pipe  of  this  dredge  is  sup- 
ported upon  pK>ntons,  and,  unlike  any  of  the  other  dredges,  these  discharge  pipes 
are  carried  entirely  above  the  surface  of  the  water.  The  pontons  are  arranged  to 
revolve  underneath  the  pipe,  to  be  held  in  any  desired  position  and  thus  to  take 
advantage  of  the  current,  to  assist  in  deflecting  the  pipe  line  away  from  the  axis  of 
the  channeL  On  September  1,  1901,  while  dredging  and  pulling  ahead  at  the  rate  of 
about  160  leet  per  hour,  the  pontons  in  their  most  critical  positions,  their  longer  axes 
parallel  to  the  axis  of  tne  discharge  pipe^  the  pipe  became  overlbaded  with  wet  sand 
and  the  entire  pipe  line  upset,  demonstrating  the  fact  that  the^ntons.  as  built,  were  too 
small  to  properly  support  the  pipe  under  conditions  which  would  be  frequently 
encountered.  Tne  pipe  line  was  righted  and  the  test  was  completed  with  the  pon- 
tons turned  so  that  their  longer  axes  were  perpendicular  to  the  axis  of  the  discharge 
pipe.  After  the  dredging  season  was  over,  two  of  the  pontons  were  remodeled, 
widened,  and  deepened,  and  subjected  to  a  severe  test  with  \he  pipe  filled  full  of  wet 
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sand.  The  remodeled  pontons  showed  that  they  were  now  saffidently  stable  to 
properly  support  the  pipe,  and  the  remaining  pontons  are  being  altered  in  a  like 
manner.  The  paddle  wheels  of  the  dredge  have  been  overhauled,  oalanced,  and  the 
buckets  properly  proportioned  in  width.  While  this  dredge  was  in  the  field  a 
refrigerating  plant  was  installed  by  the  contractors,  tested,  and  found  to  work  in  a 
very  satisfactory  manner. 

Dredges  Kappa  and  Henry  Had, — ^The  contract  for  these  two  dredges  was  let  to  the 
Bucyrus  Ck)mpany,  of  South  Milwaukee,  Wis.,  and  the  date  originally  set  for  their 
delivery  was  July  1,  1900.  Owing  to  many  unavoidable  delays  tine  dredges  were  not 
finished  by  the  date  set,  and  the  time  for  their  delivery  has  been  extended  to  June  30, 
1901.  The  hulls  of  the  dredges  have  been  built  at  Grafton.  111.  The  machinery  has 
been  built  at  the  works  of  the  Bucvrus  Company  and  elsewhere,  taken  to  Grafton  and 
there  installed  on  the  dredges.  These  dredges  are  both  now  approachinff  completion 
and  will  probably  be  delivered  to  the  United  States  for  test  at  an  early  date. 

Large  tenders.'—On  five  of  the  large  tenders  refrigerating  plants  were  installed 
before  and  during  the  dredging  season  of  1900.  These  machines  all  work  in  a  satis- 
factory manner,  and,  as  noted  later  in  this  report,  have  been  found  to  be  valuable 
additions  to  the  dredging  plant.  Minor  repairs  have  been  made  to  the  boats  when 
necessary. 

Small  tenders, — ^The  four  small  boats  of  the  Vulcan  type  were  in  service  with  the 
dredges  during  the  year  as  survey  boats,  and  such  minor  repairs  as  were- necessary, 
have  been  made  from  time  to  time. 

Pile  sinkers.— The  wooden  hulls  of  the  several  i>ile  sinkers  have  been  calked  and 
otherwise  repaired  from  time  to  time.  On  these  pile  sinkers  the  boilers,  all  of  which 
were  old  when  they  were  first  installed,  were  found  to  be  no  longer  serviceable. 
They  were  replaced  bv  boilers  built  under  contract  with  the  Henry  Vogt  Machine 
Company,  of  JLouisville,  Ky, 

DREDGING   OPBBATIONS  ON   THE   LOWBR   MISSISSIPPI   BITBB   BSTWBBN   CAIRO,   ILL.,  AHD 

HBAD  OP  THE  PA8BBB. 

These  operations  include  the  care  and  repair  of  plant,  testing  of  dredges,  and 
operation  of  the  plant  during  low-water  season. 

A  statement  of  the  general  principles  which  have  governed  the  general  conduct  of 
dredging  operations  may  be  round  in  the  report  of  the  Chief  of  Engineers,  United 
States  Army  for  1898,  pages  3166-3169,  and  in  the  report  of  the  Chief  of  Engineers, 
United  States  Army,  for  1900,  pa«e  4664. 

During  the  low- water  season  of  1900  the  locations  for  the  channels  to  be  dredged 
were  fixed  after  careful  surveys  of  each  bar  where  dredging  was  done.  The  results 
obtained  were  also  devel  oped  by  surveys  made  during  and  after  dredging.  The  entire 
stretch  of  river  covered  by  dredging  oi)erations  was  constantly  patrolled  and  a  careful 
record  was  kept  of  the  aepths  found  on  the  crossings.  All  possible  publicity  was 
given  to  the  information  thus  obtained,  easily  distinguishable  marks  were  used  to 
locate  the  dredged  channels  and  natural  channels  which  developed  during  the  season. 
By  permission  of  the  inspector  in  charge  of  the  local  light-house  district  the  posi- 
tions of  the  lights  were  occasionally  alt£^  to  agree  with  changes  which  took  place 
in  the  channels  which  they  marked. 

Dredge  Beta, — ^This  dredge  was  placed  in  commission  on  the  30th  of  July  and  left 
winter  quarters  that  day  for  Point  Pleasant  (81  J,  where  a  previous  examination 
had  indicated  that  the  nrst  serious  shoaling  would  occur.  On  the  8th  of  August, 
when  the  least  depth  over  the  bar  was  15  feet,  the  Beta  was  put  to  work  and  dredg- 
ing was  continued  until  the  17th  of  August.  Work  was  resumed  on  the  20th  of 
Augupt  and  again  suspended  on  the  25th  of  August  On  the  27th  of  Augiist  the 
dredge  removed  a  lump  which  had  formed  in  the  channel  and  commenced  widening 
it  near  the  lower  end.  On  the  Slat  of  August  work  was  suspended,  and  no  further 
dredging  was  done  until  the  14th  of  September,  when  dredging  was  resumed  and 
continued  for  two  d  lys,  widening  the  extreme  lower  end  of  the  channeL  No  further 
dredging  wafl  done  in  this  locality.  The  boat  left  Point  Pleasant  on  the  6th  of  Octo- 
ber and  was  laid  up  in  winter  quarters  at  West  Memphis,  Ark.,  on  the  8th  of  October. 

Dredge  (i  nntna, — ^This  boat  was  placed  in  commission  and  towed  to  Presidents 
Island  (234)  on  the'2l8t  of  August.  Dredging  commenced  that  same  day.  The 
work  was  continued  until  the  28th  of  August,  by  which  time  a  good  channel  had 
been  made,  although  the  material  encountered  had  worn  the  liners  of  the  pump  and 
the  efficioncy  of  the  dredge  was  much  decreased.  On  the  11th  of  September  the 
dredge  commenced  work  at  Fleeces  Crossing  (243)  and  continued  without  delay 
until  the  14th  of  September,  when  a  good  channel  had  been  made.  As  shoaling  had 
taken  place  at  Presidents  Island,  on  the  20th  of  September  the  dredge  returned  to 
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that  point  and  did  aboat  thirteen  hours'  work,  entirely  removing  the  ehoal  and  leay« 
ins  a  channel  of  ample  depth.  On  the  2Ist  of  September  the  dredge  was  taken  to 
wmter  quarters  at  Weet  MemphiB,  Ark.,  and  did  no  further  work  during  the  season. 

Dredge  iVtta.— This  dredge  was  placed  in  commission  and  left  winter  quarters  on 
the  6th  of  August  On  the  15th  of  August  dredging  was  begun  at  Island  34.  Dredg- 
ing was  continued  at  this  locality,  interrupted  b^  numerous  minor  delays  caused  bv 
the  breaking  down  of  the  cutter  machinery,  until  the  1st  of  October.  On  the  11th 
of  October  uie  plant  returned  to  winter  quarters. 

Dredge  JEpsUon, — This  boat  was  placed  in  commission  on  the  13th  of  August  and 
mov^  to  Uickmans  Crossing  (131),  where  dredging  was  commenced  on  the  17th  of 
August  and  continued  for  two  days,  when  the  necessary  work  had  been  finished  and 
a  good  channel  had  been  made.  The  dredge  was  then  moved  to  Joe  Eckles  bar 
(92),  where  dredgins  was  begun  on  the  21st  of  August  and  finished  on  the  24th  of 
August  On  the  18tn  of  September  the  dredge  was  again  put  to  work  at  this  place 
and  dredging  was  continued  for  two  da3r8,  when  a  good  channel  had  been  made  and 
no  furUier  work  was  necessary.  On  the  23d  of  September  the  dredge  was  moved 
to  Tylers  CroBsing  (1^)*  Dredging  was  begun  and  continued  untQ  the  27th  of 
September.  On  the  27tn  of  SeptembBr  the  dredge  was  moved  to  Booths  Point  Oroes- 
ing  (117),  where  dredging  was  commenced  and  continued  until  the  2d  of  October, 
when  the  work  at  this  place  was  finished  and  a  good  channel  had  been  made.  The 
dredge  returned  to  winter  quarters  on  the  28th  of  October  and  was  laid  up  for  the 
season. 

Dredae  ZetcL — ^This  dredge  was  placed  in  commission  on  the  9th  of  August,  and  on 
the  17th  of  Aufiust  commenced  dredging  on  the  bar  near  Luxora  (161),  where  work 
continued  for  uuee  days.  On  the  20th  of  August  the  dredge  was  moved  to  O'Don- 
nellfl  Groasing  (149),  wnere  work  was  begun  the  next  day  and  continued  until  the 
24th  of  AugcSt,  by  which  date  a  gK)od  channel  had  been  made  and  no  further  work 
was  found  necessary  at  this  locality.  The  dredge  was  then  moved  to  the  foot  of 
Idand  30  Crossing  (166),  where  dredging  was  began  on  the  25th  of  August  and  con- 
tinued until  the  ^  of  September,  by  which  date  a  good  channel  had  b^  made  and 
no  further  work  was  necessary  at  this  point  From  the  25th  to  the  27th  of  Septem- 
ber the  dred^  again  worked  at  Luxora,  removing  a  slight  shoal  which  had  formed 
on  the  crossing.  The  plant  was  returned  to  winter  quarters  on  the  26th  of  October 
and  laid  up  for  the  season. 

Dredge  IoUl—Ab  noted  above,  this  dredge  reached  Cherokee  crossii^  (91)  on  the 
26th  of  August,  where  it  was  proposed  to  test  the  boat  and  at  the  same  time  endeavor 
to  do  work  which  would  be  of  a  useful  nature.  The  boat  remained  at  this  point 
until  the  30th  of  September  and  dredgine  was  done  from  time  to  time,  although  the 
operations  were  much  interrupted  by  delays  incident  to  the  testing  ot  the  boat  A 
good  channel  was,  however,  made  and  maintained.  On  the  7th  of  October  the 
dredge  was  moved  to  Point  Pleasant,  where  it  was  thought  additional  work  mi^ht 
be  necessary.  The  channel  made  at  roint  Pleasant  by  the  Beta  was,  however,  main- 
tained without  further  work.  The  Iota  was  recalled  from  the  field  and  reached 
winter  quarters  on  the  3d  of  November,  where  she  was  laid  up  for  the  season. 

A  summary  of  the  dredging  operations,  distribution  of  time,  and  expenditures  will 
be  found  in  Tables  Nos.  17  and  18.  For  further  details  attention  is  invited  to  the 
report  of  Assistant  Engineer  C.  W.  Stortevant,  Appendix  1 D. 

DISCUSSION  OF  REsuiyrs. 

As  will  be  seen  by  an  inspection  of  the  hydrograph  on  plate  2,  the  river  during 
1 900  did  not  reach  an  especially  low  stage.  Some  of  tne  lowest  gauge  readings  during 
the  year  were  as  follows: 


Date. 

Reading. 

CWio 

Sept.  21, 1900 

I\BeL 
6.78 

PQlton 

SeDt  24. 1900 

4.80 

Memphis...-. 

2.11 

The  work  done  by  the  dredges  was  less  than  in  an  average  season  and  they  were 
retained  in  the  field  for  a  shorter  length  of  time  than  has  been  generally  found 


The  results  of  the  drednng  operations  are  shown  on  plates  9  to  51,  to  which  atten- 
tion is  respectfuUy  invited.    All  soundings  on  these  plates  aie  reduced  to  mean  low 
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water,  and  depths  greater  than  9  feet  below  mean  low  water  are  indicated  by  narallel 
ruling.  In  eeneral  it  ma^  be  said  that  on  no  bar  between  Cairo  and  the  Head  of  the 
Passes  was  &ere  at  any  tune  during  the  year  1900  a  channel  depth  of  less  than  10^ 
feet 

The  plates  illastratmg  the  dredging  operations  are  believed  to  show  clearly  what 
was  accomplished  and  to  indicate  the  general  rules  which  governed  the  locations  of 
the  dredged  cuts. 

Below  will  be  found  a  brief  discussion  of  the  results  obtained  at  each  locality 
where  dredging  was  done. 

VidnUy  cf  Foint  PUagani  (81-8Sy, — ^This  locality,  as  usual,  was  one  of  the  most 
difficult  of  any  on  the  river  below  Cairo.  Especial  attention  is  invited  to  plates  9  to 
18,  which  show  the  conditions  before,  during,  and  after  the  dredging  operations. 
This  series  of  plates  is  regarded  as  one  of  the  most  characteristic  ever  obtained,  and 
one  which  shows  clearly  the  effect  of  the  dredging  as  well  as  the  solution  of  a  com- 
mon problem  which  presents  itself  in  selecting  a  location  for  the  dredge  cuts  where 
there  are  two  possible  routes  which  might  be  followed.  Plate  9  exhibits  the  results 
of  a  survey  made  August  1-4,  before  any  dredging  had  been  done.  The  laive  sand 
bar  shown  in  the  upper  part  of  this  ]^late  had  formed  in  front  of  the  town  of  Point 
Pleasant,  and  behind  it,  along  the  right  bank,  ran  the  deep  channel  passing  up  bv 
Lees  Landing— United  States  light  This  channel,  however,  was  a  blmd  one  head- 
ing behind  tne  sand  bar,  and  could  not  be  considered.  The  main  current  of  the 
river  came  down  along  Mars  Towhead  and  Darnells  Towhead  to  the  head  of  Wil- 
liams Towhead,  where  it  split  into  two  channels,  one  going  down  to  the  left  of 
Williams  Towhead  toward  tne  deep  water  shown  on  the  lower  riffht-hand  corner  of 
the  plate,  the  other  turned  somewhat  abruptly  across  the  head  of  Williams  Towhead 
toward  the  deep  water  in  the  pool  near  Lees  Landing.  This  map  was  studied  on  the 
ground  and  additional  information  was  derived  from  the  surface  indications.  While 
the  channel  to  the  left  of  Williams  Towhead  was  much  straighter,  yet  it  was  con- 
siderably longer  than  the  one  leading  across  the  head  of  this  towhead.  The  latter 
channel  was  therefore  selected  for  improvement.  Plate  10  shows  the  condition  of 
affairs  while  the  dredge  Beta  was  at  work  in  this  last-named  channel.  It  will  be 
noted  that  the  9-foot  contour  has  been  drawn  considerably  downstream  toward  the 
head  of  Williams  Towhead,  while  shoaling  had  taken  place  in  the  left-hand  channel. 
Plate  11  is  the  result  of  a  survey  made  on  the  18th  of  August,  one  day  after  the 
dredging  had  been  suspended.  The  deep  water  now  extends  well  down  along  the 
face  of  the  towh^ul,  and  there  is  no  channel  depth  of  less  than  12  feet  Plate  12, 
from  the  survey  of  the  23d  of  August,  while  dredging  was  in  progress  for  the  second 
time,  shows  tliat  the  channel  has  widened  materially,  although  the  9-foot  contour 
has  not  yet  broken  through  into  the  deep  water  n^ar  Lees  Landing.  Plate  13,  taken 
from  the  survey  of  the  27th  of  August,  two  days  after  dredging  h^  been  suspended 
for  the  second  time,  shows  that  this  deep  water  now  extends  entirely  through  the 
bar,  but  that  at  its  lower  end  it  is  quite  narrow.  Plate  14  illustrates  the  shoaling 
which  took  place  near  the  lower  end  of  the  channel,  although  at  the  time  this  survey 
was  made  there  was  at  least  13  feet  across  the  bar.  No  dredging  was  done  between 
the  dates  of  the  survevs  shown  on  plates  14  and  15.  This  last-named  plate  indicates 
that  the  shoal  at  the  foot  of  the  dredged  channel  had  grown  narrower,  and  that  the 
river  was  apparently  trying  to  break  through  the  bar.  The  dredge  was  put  in  to  aid 
the  river's  enorts,  and  plate  16  shows  that  the  channel  now  extends  entirely  across 
the  bar.  This  plate  was  taken  one  day  after  the  fourth  dredging.  Plate  17,  taken 
ten  days  after  tne  fourth  dredging,  shows  a  broad,  deep  channel,  with  no  shoal  at 
any  pomt  Plate  18,  taken  twenty-eight  days  after  the  fourth  dredging,  shows  that 
the  channel  had  improved  and  had  been  maintained  without  shoaling.  All  these 
plates  show  a  progresBive  narrowing  of  the  channel  leading  along  the  shore  near 
Lees  Light,  but  sudi  was  the  direction  of  the  dredged  channel  that  boats  experienced 
no  difficulty  in  running  it. 

Cherokee  Orossing  (91), — Plate  19  shows  the  area  dredged  by  the  Iota.  This  is  a 
broad,  flat  crossing,  out  at  no  time  daring  the  season  was  there  a  less  channel  depth 
than  11  feet 

Joe  EckUs  (Pf ).— Pbitee  20-21  show  the  conditions  at  Joe  Eckles  Crossing  (92),  and 
the  location  of  the  cuts  made  by  the  dredge  JE^silon.  When  dredging  was  oegun  at 
this  locality  the  shoal  extended  practically  entirely  across  the  river.  After  the 
dredge  completed  the  work  at  this  locality,  the  river  kept  the  channel  open  and  it 
constantly  improved. 

Booths  Point  Cromng  {117.) — Plates  22-24  show  the  conditions  before  and  after 
dredging.  The  shoal  making  out  from  near  the  foot  of  Island  16  extended  diago- 
nally nearly  across  the  river.  The  dredge  EpsUon  cut  through  this  shoal  and  the 
channel  so  made  maintained  itself  and  improved  during  the  remainder  of  the  low- 
water  season. 
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Tykn  Orowmg  {Its), — ^Plate25  shows  the  shoal  at  this  point  extending  practically 
entirely  aeroas  me  riyer,  though  through  it  there  was  a  narrow,  crookea  channel. 
Plate  26  diowB  that  eyen  this  channel  had  heen  entirely  shut  off.  Plate  27  shows 
the  channel  one  day  after  dredging  and  plate  28  the  channel  six  days  after  dredging. 
The  shoal  through  which  the  cuts  were  made  did  not  re-form  and  the  channel 
remained  good  during  the  rest  of  the  low-water  season. 

IRckmans  Crossing  ylSl), — Plate  29  shows  the  locality  where  the  small  amount  of 
dredging  necessary  was  done  on  this  crossing.  No  further  difficulty  was  experienced 
here  during  the  season. 

(/DonneUs  Crossing  (i^). — Plates  30-^1  show  the  conditions  before  and  after 
dredging  at  this  point.  The  dredging  was  done  before  serious  shoaling  had  actually 
occuma,  and  atter  dredging  the  channel  remained  without  further  deterioration. 

Luxora  (161), — ^Plates  32-^.  During  the  preyious  season  the  narrow  channel 
running  along  shore  near  the  right  bank  of  the  riyer  had  been  kept  open  by  dredg- 
ing. Plate  32  shows  the  existence  of  this  channel,  but  that  it  is  yery  narrow.  Plates 
33^  show  that  this  channel  had  shut  off  completely.  Plate  32  also  shows  that  the 
riyer  had  made  for  itself  a  channel  across  the  baraboutoppositeSpann*s  Warehouse. 
The  bar  on  the  upper  side  of  the  channel  was,  howeyer,  moying  down,  and  there- 
fore the  dredge  was  put  to  work  to  cut  off  the  point  on  the  lower  side  of  the  channel. 
The  result  of  this  work  is  shown  on  plates  33-34.  This  channel  was  an  excellent  one 
during  all  of  the  low-water  season. 

Foot  of  Island  SO  Crossing  {16S),—P\&te9  35-^.  The  channel  here  waa  broad  and 
flat,  but  with  some  lumps  whicn  rendered  nayigation  more  or  less  difficult  The 
dred^  removed  these  lumps  oyer  the  area  shown  on  both  plates  and  the  channel 
remained  in  good  condition. 

tapper  Crossing  Island  S4  {178). — Plates  37-42.  This  locality  has  always  giyen 
trouble,  and  the  conditions  from  year  to  year  seem  to  be  about  the  same.  The 
results  of  the  snryey  of  the  26th  of  Jmy  are  shown  on  plate  37.  At  this  time  there  was 
no  depth  less  than  14  feet  oyer  the  bar,  but  the  channel  was  crooked  and  difficult  to  run. 
Plate  38  shows  that  conditions  had  somewhat  changed,  and  that  the  bar  had  formed 
entirely  across  the  channel  some  litUe  distance  aboye  its  lower  end .  Plates  39-40  show 
the  results  of  suryeys  made  while  dredging  was  in  progress.  The  channel  has  heesa 
straightened  and  much  improyed.  Plate  41 ,  from  the  suryey  of  the  10th  of  September, 
seven  days  after  the  first  dredging,  shows  that  the  channel  has  been  widened  and  is 
markedly  better  than  before,  although  there  seems  to  be  a  tendency  of  the  shoal 
on  the  upper  side  of  the  channel  to  again  work  down.  The  point  of  this  shoal  was 
remoyed  oy  the  dredse,  and  plate  42  shows  the  condition  of  affairs  after  the  last 
dredging  done  at  this  locality.  The  channel  remained  in  good  condition  during  tiie 
entire  low-water  season. 

Presidents  Island  {tS4)' — Plates  43-48.  Here  there  were  two  channels,  either  one 
of  which  might  have  been  selected  for  improvement,  but,  as  at  Point  Pleasant,  the 
shorter  one  was  chosen.  Several  lumps  formed  in  the  channel,  which  were  removed 
by  the  dredge;  and  finally,  as  shown  on  plate  48,  a  good,  broad,  straight  channel  was 
secured  at  this  place. 

lUeees  Crossing  {S4S), — Plate  49^1.  Plate  49  shows  the  result  of  a  survey  made 
on  the  2d  of  August  This  locality  had  been  one  of  the  first  to  give  trouble  during 
the  previous  season,  and  it  was  suspected  that  similar  conditions  might  be  found  in 
1900.  No  trouble  developed  here  for  some  time  and  no  dredging  was  done  until  the 
11th  of  September,  when  it  was  found  that  a  lump  had  formed  in  the  channel  and 
that  the  bar  on  the  upper  side  was  makins  down,  tnreatening  to  close  it  off  entirely. 
The  lamp  was  removed  and  the  point  of  the  bar  was  cut  off.  The  channel  then 
widened  and  no  further  trouble  was  experienced  here  during  the  low-water  season. 

No  dred^ng  was  necessary  during  the  year  at  any  point  mIow  Fleeces  Crossing. 

It  is  acain  gratifying  to  note  that  no  dredging  was  necessary  at  Hathaways  Gross- 
ing { 104)  or  at  Island  40  (213),  mention  of  which  was  made  in  my  last  annual  report 
During  1900  the  amount  of  dredging  at  Hickmans  Crossing  (131)  was  also  quite  small. 
These  instances  further  incline  me  to  the  belief  that  where  no  radical  change  takes 
place  in  the  river  and  where  a  dredged  cut  fills  up  during  the  high-water  season, 
this  filling  is  looser  and  less  compact  than  at  other  places  on  the  crossing,  and  that 
the  river  during  subsequent  low- water  periods  finds  it  easier  to  make  its  way  through 
these  cats  than  elsewhere  across  the  bars. 

It  is  somewhat  difficult  to  arrive  at  a  corroct  estimate  of  the  amount  of  material 
actually  removed  by  the  dredges  during  the  progress  of  their  work.  The  width  of 
each  cat  made  is  given  by  the  width  of  the  dredge's  suction;  the  depth  of  the  cut  is 
determined  by  actual  sounding.  Many  observations  have  shown  that  the  side  slopes 
in  the  materiiu  usually  encountered  on  the  river  aro  rarely  as  steep  as  1  on  2\.  Assum- 
ing this  inclination  of  the  side  slopes,  multiplying  the  length  of  cut  made,  by  the 
width,  by  the  depth,  it  seems  certain  that  tne  reralting  quantity  must  have  passed 
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through  the  dredge  piimpe.  The  result  of  such  a  calculation  giyes  1.146,559  cubic 
yards  as  the  amount  of  material  moved  by  the  dredges  during  the  last  low-water  sea- 
son. Owing  to  the  fact  that  a  ffreat  deal  of  sand  is  washed  down  into  the  cuts  while 
dredging  is  m  progress,  there  u  little  or  no  doubt  but  that  the  amount  given  above 
is  consiaerably  less  than  that  which  was  actually  dredged. 

For  additional  details  attention  is  invited  to  the  report  of  Assistant  Engineer  C.  W. 
Sturtevanty  Appendix  1  D. 

GBNTBIFUOAL  FUMFB. 

Careful  observations  were  made  during  and  after  the  dredging  season  of  the  behav- 
ior of  the  several  pumps  in  use  on  the  dredges,  and  much  information  was  obtained. 
The  absolute  necessity  for  renewable  liners  in  pumps  operated  to  remove  the  heavv 
gravel  encountered  at  Presidents  Island  was  well  illustrated  by  the  ereat  wear  which 
took  place  on  Uie  liners  of  the  Oamma's  pump.  In  my  last  annual  report  mention 
was  made  of  the  intention  to  try  wearing  plates  made  of  tou^h  rubber  on  the  runner 
blades.  These  experiments  with  such  plates  at  first  promised  well.  It  was  later 
found  that  they  wore  more  rapidl  v  than  nad  been  expected  and  that  they  would  not 
furnish  the  desired  solution  of  the  difficulty.  The  evidence  now  at  hand  seems  to 
indicate  that  it  would  be  well  to  {;o  to  the  other  extreme  and  to  provide  wearing 
plates  on  the  blades  and  pump  linings  of  as  hard  a  material  as  can  be  obtained.  8o 
for  the  best  results  have  been  secured  from  cast-iron  liners,  the  wearing  surfaces  of 
which  have  been  cast  against  a  chill. 

Indosed  type  of  runner, — ^As  noted  above,  on  the  dredge  Bkmlon  there  was  placed  a 
runner  of  the  inclosed  type.  The  throat  entrance  was  also  arranged  so  that  the 
dredged  material  would  necessarily  be  delivo^  within  the  runner  blade  plates.  The 
results  of  these  experiments  were  quite  gratifying.  While  the  dredge  was  not  oper- 
ated for  a  sufficient  length  of  time  to  fully  test  this  type  of  runner,  yet  at  the  end  of 
tiie  season  the  pump  lining  and  the  runner  plates  were  found  to  have  worn  but  little; 
in  fact,  it  was  not  necessary  to  remove  the  hners  or  the  plates,  except  where  one  plate 
had  come  loose,  due  to  imperfect  riveting,  and  a  small  hole  had  been  worn  in  the 
plate.  The  pumps  of  the  oredges  Kappa  and  Henry  Flad,  built  after  designs  made 
m  this  office,  have  runners  of  me  inclosed  type,  and  they  will  probably  be  tested  at 
an  early  date.  It  is  thought  that  the  experiment  with  the  Epnum  gives  good  ground 
for  the  hope  that  these  new  pumps  will  prove  efficient  machmes. 

Pipe  lines, — When  the  first  dredge  was  built,  for  reasons  which  seemed  sound  at 
the  time,  the  pontons  supporting^  the  dischaige  pipes  were  not  designed  to  support 
these  pipes  when  they  were  carrymg  a  large  percenta^  of  sand.  It  was  found,  no w- 
ever.  that,  in  spite  oi  all  poaedble  precaution,  the  discharge  pipes  were  freauently 
overloaded  with  sand  and  constant  difficulty  was  encountered  from  the  sinxing  or 
overturning  of  the  pipes.  For  fear  of  some  such  accident  it  was  not  possible  to  pull 
the  dredges  ahead  at  a  very  rapid  rate,  as  the  pipes  were  unable  to  carry  away  the 
material  as  rapidly  as  it  was  delivered  into  them  by  the  pumps.  Before  the  begin- 
ning of  the  last  dredging  season  it  was  determined  to  modify  the  ponton  supports  so 
that  they  would  hola  up  the  discharge  pipes  even  when  the  latter  were  fiUeoi  full  of 
wet  sand.  This  was  done,  and  the  resulting  increase  in  the  efficiency  of  the  dredges 
proved  the  wisdom  of  bavins  undertaken  this  modification.  The  dredges  can  now 
be  pulled  ahead  as  fast  as  the  pumps  can  handle  the  material^  and  the  operators, 
free  from  any  anxiety  about  the  pipe  lines,  do  much  more  rapid  and  better  work. 
While  the  overloadinff  of  the  discniuge  pipes  with  sand  should  be  avoided,  and  can 
generally  be  avoided  by  the  exercise  of  proper  care,  it  sometimes  happens  in  spite  of 
all  precautions.  It  is,  therefore,  deemed  best  to  always  proportion  the  supports  for 
the  dischaige  pipes  so  that  under  no  drcumstances  will  the  pipes  sink  or  upset  under 
any  load  whicn  may  be  carried  in  them. 

BEFBIGKRATINa  PLANTS. 

On  five  of  the  laige  tenders  and  on  the  dredge  Iota  small  refrigerating  plants,  cost- 
ing complete  and  ready  for  operation  about  $2,000  apiece,  were  put  in  place.  The$« 
plants  make  about  one-half  ton  of  ice  and  besides  cool  a  cold-storage  room  of  ample 
size.  These  machines  are  valuable  additions  to  the  dredging  plant  The  cost  of 
running  them  is  nominal,  as  steam  must  be  kept  on  tiie  tenders  at  all  times  and  no 
additional  labor  is  employed.  They  add  to  the  comfort  of  the  employees,  furnishing 
an  ample  supply  of  ice,  which  is  a  necessity  during  the  hot  working  season  on  the 
river,  and,  besiaes,  perishable  subsistence  stores  can  now  be  kept  in  the  cold-storage 
rooms  without  loss  or  deterioration. 

SBLF-PROPBLLINO  DREDGES. 

So  far  as  can  be  judged  from  the  perfonnance  of  the  loUt^  the  first  self-propelling 
dredge,  there  is  every  mdication  that  the  addition  of  this  feature  will  result  m  greater 
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economy  of  operation,  and  that  the  dredgeB  so  equipped  will  be  a  decided  adyance  on 
the  otben.  No  greater  crew  will  be  carried  on  the  self-propelling  dredges  than  on 
the  others;  the  cost  of  the  tender  will  be  eliminated.  The  ability  of  the  dredge  to 
handle  herself,  to  move  herself  and  plant  from  place  to  place,  to  keep  herself  in  posi- 
tion with  her  wheels,  and  jiossibly  even  to  do  some  dredging  without  being  held  by 
her  andiors,  will  greatly  facilitate  the  work  which  she  is  designed  to  do. 

OOMICEBCIAL  8TATISTIC8. 

As  stated  from  year  to  year,  it  is  practically  impossible  to  obtain  reliable  statistics 
of  the  commerce  of  the  Lower  Mississippi  River  unless  special  agents  are  employed. 

The  following  papers  accompany  this  report: 

Money  statements. 

Abstracts  of  contracts  in  force,  with  names  of  contractors,  dates  of  approval,  of 
be«pnning  work,  and  of  expiration. 

Statement  of  charts  issued  and  sold. 

List  of  civilian  engineers. 

Approximate  value  of  plant 

Appendix  1  A,  Report  of  Assistant  Engineer  A.  T.  Morrow  on  field  work  of  1900. 

Appendix  1  B,  Report  of  Surveyor  W.  S.  Williams  on  precise  level  work  from 
Bramerd,  Minn^  to  JjBike  Itasca,  and  from  Cass  Lake,  Minn.,  to  Grand  Rapids,  Minn. 

Appendix  1  0,  Report  of  Assistant  En^neer  Kivas  Tully  on  gauges,  i^uction  of 
physical  data,  office  records,  and  publications. 

Appendix  1  D,  Report  of  Assistant  Engineer  G.  W.  Sturtevant  on  care  and  repair 
of  piimt,  and  dredgbig  operations. 

Appendix  1  E,  Caws  anecting  the  Mississippi  River  Commission,  July  1,  1900;  to 
June30,  190L 

Respectfully  submitted. 

Mason  M.  Patrick, 
Oaptain,  Corps  ofEngmeen,  Secretary  Miuimppi  Biver  OommistUnL 

To  the  Pbesidxnt  Mississzpfi  Rtveb  Commission. 


Money  statements. 

AFFBOPRIATION  FOB  IBIPBOVINO  MISSISSIFPI  BIVBB. 

July  1,1900,  balance  unexpended *$662,784,64 

Amount  allotted  from  appropriation  by  sundry  civil 

act  of  March  3,  1899 $40,489.00 

Amount  allotted  from  appropriation  by  sundry  civil  act 

of  June  6, 1900  (net) 365,000.00 

405,489.00 

1,068,273.54 

June  SO,  1901,  amount  expended  during  fiscal  year 533, 373. 68 

Amount  transferred  to  officer  in  chaige  of  first  and  second 
districts 20,995.44 

554,369.12 

July  1,  1901,  balance  unexpended 513,904.42 

July  1,  1901,  outstanding  liabilities $29,249.88 

July  1, 1901,  amount  covered  by  uncompleted  contracts. . .    93, 100. 32 

122,350.20 

Julyl,  1901,  balance  available 391,554.22 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1,  1901,  for  im- 
provements       610,000.00 

iThe  amoimt.  9662,784.20.  reported  In  annual  report  for  ISOO,  ia  Increased  84  oentB  xefondmenti  of 
ovexpaymenti  during  flacai  year. 
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APPROPRIATION      FOR     (iALGINC;      THE     WATERS     OP      THE     LOWER    M1SSIK:IPPI    AND     ITO 

TRIBUTARIES. 

Amount  allotted  by  Chief  of  Engineers,  July  2,  1900,  from  permanent 
indefinite  appropriation  made  by  section  6  of  river  and  harbor  act. of 

August  11,  1S88,  for  fiscal  year  ending  June  30,  1901 $6,000.00 

June  30, 1901,  amount  expended  during  fiscal  year ^  $5, 265. 96 

June  30,  1901,  balance  reverting  to  Treasury  (deposited ) 5. 80 

5,271.76 

July  1,  1901,  balance  unexpended 728.24 

July  1,  1901,  outstanding  liabilities 728.24 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1,  1901,  for  improve- 
ments      6,000.00 


Itemized  statement  of  expenditures  during  the  fiscal  year  ending  June  SO,  1901,  submitted  in 
compliance  with  requiretneni  of  section  6  of  river  and  harbor  act  of  August  11,  1888, 

Observations: 

Pay  of  permanent  gauge  observers $3,472.60 

Traveling  expenses  of  special  observer.  New  Orleans  and 

CarroUton,  La 6.10 

$3,478.60 

Inspections  and  repairs: 

Pay  of  assistant  engineer,  5  months  and  23  days,  at  $175  per 

month 1,009.17 

Traveling  expenses  of  assistant  engineer  on  inspection  duty .        236. 51 

Pay  of  assistants  to  inspector 37. 75 

Materials  and  labor  for  repairs  of  gauges  and  bulletins 254. 25 

l^nansportation  and  drayage  of  material  for  repairs  of  gauges 

and  bulletins 15.75 

1,553.43 

Office  expenses  and  contingencies: 

Pay  of  clerks 200.00 

Stationery,  printing,  and  rubber  8tan)ps 21. 05 

Telephone  rental." 10.50 

Packing  boxes 1.50 

Drayage .88 

233.93 

5,265.96 


Consolidated  statement  of  appropriations  and  allotments. 

Allotments  from  general  appropriations  for  examinations,  surveys,  and 
contingencies  of  rivers  and  harbors  by  acts  of — 

March  3,  1871 $5,000.00 

June  10,  1872 1 5,000.00 

March  3,  1873 5,000.00 

June  23,  1874 5,000.00 

March  3,  1875 5,000.00 

Specific  appropriations  bv  river  and  harbor  acts  of — 

August  14,  1876.../. 5,000.00 

June  18,  1878 5,000.00 

March  3,  1879 5,000.00 

June  14,  1880 6,000.00 

March  3,  1881 6,000.00 

August  2,  1882 6,000.00 

Deficiency  act  of  March  12, 1884 2,100.00 

198,674.48  expended  by  Maj.  ThoB.  L.  Casey,  Corps  of  Engineers,  Vicksburg, 
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Spedflc  appropriations  by  river  and  harbor  acta  of — 

Julys,  1884 

AniuBtS,  1886 

Allotted  from  specific  appropriation  by  river  and  harbor  act  of  August  11, 

1888 

Deficiency  act  of  October  19, 1888 

Allotments  from  permanent  indefinite  appropriation  made  by  section  6  of 
river  and  harbor  act  of  August  11,  1888,  for  fiscal  years,  viz: 

2g9Q 

1891  (leffi  |ij,5i8.34  withheld  in  United  States  Treasury  under  ruling 

that  only  16,000  can  be  expended  each  fiscal  year) 

1892 


1893. 
1894. 
1895. 
1896. 
1897. 
1898. 
1899. 
1900. 
1901. 


$5,000.00 
5,000.00 

8,700.00 
3,600.00 


9,000.00 

6,181.66 
6,100.00 
5,500.00 
5,500.00 
5,500.00 
5,500.00 
5,500.00 
5,500.00 
6,000.00 
5,500.00 
6,000.00 


Total 149,181.66 

Espcjided, 


To  June  30, 
1900. 


During  ve 
ending  Jul 


ear 
ending  June 
90, 1901. 


TotAl. 


Expenditurefi 

Unexpended  balances  reverted  to  Treanury  . 

Total 

Balance  June  80, 1901 


Total  appropriated,  etc. 


^36,288.01 
6.943.65 


96,265.96  I      9141.603.97 
6.80  6,949.46 


143,181.66 


6,271.76 


148.453.42 
728.24 


.1        149,181.66 


Appropriation  for  dredging  South  PasSj  Mississippi  River, 

Amount  allotted  from  appropriation  by  sundrv  civil  act  of  June  6,  1900 
(less  $4,360.28  transferred  to  Maj.  H.  M.  Aaams,  Corps  of  Engineers, 
New  Orleans,  La.) $17,139.72 

June  30,  1901,  amount  expended  during  fiscal  year 17,139. 72 


Ahstmct  qfcoTttrads  entered  into  by  Capt.  Mason  M,  Patrickj  Corps  of  Engineers,  in  force 
June  SO,  1901,  improving  Mississippi  River,  Mississippi  River  Commission,  secretary's 
office. 


Contract  lor— 


Contractor. 


Rate. 


Date  x>f  con- 
tract 


Date  of  ap- 
proval. 


Date  of  begin- 
ning work. 


Date  of  expi- 
ration. 


Self-propelling 
dredges  Kap- 
^  and  Henry 
Flad. 

860,000  bnahela 
coaL 


The  Bucyms 
Company. 


Frederick 
Hartweg. 


9122.400 
each. 


lOi  cents 

per 
bushel. 


Jane  14,1899 


May    1.1901 


Oct     2,1899 


Jane  24, 1901 


Oct     6,1899 


May    1,1901 


July  1, 1900. 
extended 
to  Aug.  1, 
1901. 

Nov.    1,1901 
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SUUement  of  maps  and  charts  issued  and  sold  from  July  i,  1900y  to  June  SO,  1901, 


Descriptton. 

Free. 

Sold. 

Total. 

X7pp<»T  Allaviiil  vftllf^y  niAp 

8 
70 
2,687 
2,806 
8 
2 

60 

291 

1,002 

324 

16 

4 

68 

T/ower  allnyial  valley  map 

861 

Tnch-to-mflemap.. .'. T 

8,639 

PetAfictiart,  1;2?),(K¥>aAale 

8,180 

Detail  chartj  l:10iOOO  scale  (harbor  of  New  Orleans) 

24 

Dl'Ttrict  map  of  Lower  ^f  iBsimippi  River '........ 

6 

Total 

6,681 

1,607 

7,228 

Proceeds  depoeited  with  asBistant  treasurer  of  the  United  States  at  St  Louis,  Mo., 
$186.64. 


lAsi  of  cmlian  engineers  employed  on  works  of  the  Mississippi  River  Commission  in  chatge 
of  the  secretary  from  July  i,  1900,  to  June  SO,  1901. 


Name  and  residence. 


Time 
em- 
ployed. 


Pay  per 

month. 


Where  employed. 


Work  on  which  c 
ployed. 


Thomas  Middleton,  St  Looia,  Mo 

Oarleton  W.  Stortevant,  Appleton 

City,  Mo. 
Andrew  T.  Morrow,  Bockf ord,  HI 

KlvaBTully.St.LoniB,Mo 

Charles  W.  Clark,  Webster  Qroves,  Mo 
Edward  H.  Twining,  New  York,  N.  Y. 
Wm.  0.  Comber,  St.  Louis,  Mo 

Geo.  H.  French,  St.  Louis,  Mo 

Wm.  Gerlg,  New  Orleans,  La 


JfofUAs. 
12 


12 

02 

12 
12 
12 
12 

12 
4 

8 


200 

178 

176 
176 
176 
160 

146 
160 
126 


Secretary's  office . 
Infield 


In  field  and  secre- 
tary's office. 

Secretary's  office 

do... 

President's  office 

In  field  and  secre- 
tary's office. 

do 


hin  field . 


In  charge  of  designing 
and  coiistruction  of 
plant. 

In  charge  of  dredging 
operanons. 

Surveys. 

Computing  division. 
Mapping  cUvision. 
Reports  and  estimates. 
Surveys. 

Da 
Dredging  operatlooa. 


Apjproximate  value  of  plant  belonging  to  the  United  Stales  used  on  works  under  the  Missis^ 
stppi  River  Commission,  in  charge  of  CapL  Mason  M.  Patrick,  Corps  of  Engineers,  sec- 
retary, June  SO,  1901, 


Class  of  property. 


Dredge  Alphn,  machinery  and  boilers 

(hull  worthless) , 

Dredge  Beta 

Dredge  G  amma , 

Dredge  Delta , 

Dredge  Epsilon , 

Dredge  Zeta 

Dredge  Iota , 

Steamboat  MLssieslppi , 

Towboat  Minnetouka , 

Towboat  Sachem , 

Towboat  Choctaw , 

Towboat  Wynoka , 

Towboat  Nokomls , 

Towboat  Leota 


Present 
approxi- 
mate 
value. 


810.000 
206,878 
70,000 
90,000 
84,000 
84,000 
100,000 
36,U00 
9,000 
45,000 
45,000 
45,000 
45,000 
45,000 


Class  of  property. 


Steamboat  Patrol , 

Steamboat  Search 

Steamboat  Vulcan 

Steamboat  Mercury 

Steamboat  Venus 

Steamboat  Mars 

5  barges 

7  pile  sinkers 

3  survey  and  quarter  boats 

Flatboats,  yawls,  and  rowboats , 

Diving  outfit , 

Surveying  instruments,  photographic 
outnt,  office  furniture,  books,  etc 

Total 


Present 
approxi- 
mate 
value. 


87,800 
8,000 
6,800 
7,000 
7,000 
7,000 
8,600 

12,000 

2,000 

1,200 

260 

8,000 


APPENDIXES  ACCOMPANYINO  THE  REPORT  OF  CAPT.    MASON  M.  PATRICK,  CORPS  OF  ENGI- 
NEERS,  SECRETARY   MISSISSIPPI   RIVER  COMMISSION. 

A.  Report  of  Assistant  Engineer  A.  T.  Morrow  on  secondary  triangulation  and 
topographical  survey  work  north  of  St.  Paul,  Minn.,  season  of  1900. 

jB.  Report  of  Surveyor  W.  8.  Williams  on  precise  level  work  north  of  St  Paul, 
Minn.,  season  of  1900. 
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C.  Keport  of  Assistant  Engineer  Eivaa  Tolly  on  gauges,  reduction  of  physical  data, 
and  office  publications. 

D.  Report  of  Assistant  Enf^eer  0.  W.  Sturtevant  on  dredging  operations  on  the 
Mississippi  River  between  Cairo^  111.,  and  Head  of  the  Passes,  La. 

£.  Lkwb  affecting  the  MisBiaBippi  River  Ck>mmisBion,  Ist  Jidy»  1900,  to  80th  June, 
1901. 


LIST   OF   FLATU    AOCOUPANTINO   THS    AWXJAh    SEPOBT    OF   CAFT.    MASON    H.    FATRICK, 
G0BF8  OF  BNOINEESS,   U.   S.   A.,   8ECRETABY  MISSISSIPPI  RIVER  COMMISSION. 

Platb  1. — ^Map  of  Upper  MisBissigpi  River,  Brainerd  to  Lake  Itasca. 

Platb  2.— Hydrograpn  of  Mississippi  River,  Cairo  to  CarroUton,  1st  June,  1900,  to 
31st  May,  1901. 

Plate  3.^Map  of  New  Madrid  Bend. 

Plate  4. — ^Profile  longitudinal  soundings.  New  Madrid  Bend. 

Plate  5.— Slope  diagram,  mean  and  maximum  depths,  New  Madrid  Bend. 

Plates  6  and  7. — Curves  of  areas  of  cross-sections.  New  Madrid  Bend. 

Plate  8. — Platted  cross-sections.  New  Madrid  Bend. 

Plates  9-51. — ^Maps  of  localitieB  below  Cairo  where  dredging  waa  done  during  low- 
water  season  of  1900. 


Appendix  1  A. 
Report  of  Mr.  A.  T.  Morrow,  Assistant  Engineer,  on  Field  Work  of  1900. 

St.  Louis,  Mo.,  April  t7, 1901. 

Captain:  I  have  the  honor  to  submit  the  following  report  on  the  field  work  done 
under  m^  char]^  during  the  field  season  of  1900: 

Early  m  Apnl,  I  oreanizcKi  a  small  topographical  party  at  Itasca,  Minn.,  for  the 
purpose  of  making  a  detailed  survey  of  the  country  lying  about  Lake  Itasca,  known 
as  tne  Itasca  Basin  and  embraced  in  the  Minnesota  State  park.    The  party  was  com- 

ried  as  follows:  A.  T.  Morrow,  in  charge;  W.  G.  Comoer,  Greo.  H.  French,  and 
G.  Ray,  topographers;  three  recorders  and  fourteen  men.  Work  was  begun  on 
April  6.  In  connection  with  the  topo^phical  work,  a  base  line  for  seoondu^y  tri- 
angulation  was  measured  on  the  ice  of  Lake  Itasca  and  some  reoonnaissanoe  was  made 
for  the  location  of  the  stations  of  the  base-line  system. 

The  discrepancy  between  the  two  measurements  of  the  Itasca  base  line  was  1  in 
102,000,  which  is  laTger  than  is  usually  admissable  in  such  work;  but  the  ice  broke  up 
without  opportunity  for  further  measurements.  I  think,  however,  that  no  serious 
error  has  been  introduced  into  the  work  by  adjusting  to  this  base,  as  the  mean  agreed 
closely  with  the  computed  length  derived  from  the  short  stretch  of  triangulation  car- 
ried up  from  Brainera,  which  1  belieye  to  have  been  done  with  exceptional  accuracy 
for  work  of  that  character.  If  the  base  line  had  been  measured  earher  in  the  season 
the  results  would  no  doubt  have  been  much  better.  I  attribute  the  large  discrepancy 
to  the  unstability  of  the  marking  stakes,  due  to  a  partiaUy  melted  condition  of  the 
ice. 

On  account  of  the  roughness  of  the  country  and  the  dense  growth  of  underbrush, 
the  work  progressed  more  slowly  than  was  expected.  On  the  last  of  April  I  turned 
over  the  topographical  work  to  Assistant  En^neer  W.  G.  Comber  and  went  to  Aitkin 
to  oivanize  a  party  for  secondary  triangulation.  On  May  9  Mr.  Ray  left  the  topo- 
graphical party  with  his  men,  and  join^  the  triangulation  party  at  Brainerd.  The 
survey  of  the  Itasca  Basin  was  continued  under  the  direction  of  Mr.  Comber  and 
completed  on  September  20.  That  party  then  extended  the  survey  down  the  river, 
contmuing  in  the  field  until  the  middle  of  November. 

The  triangulation  party  began  work  on  May  11  near  Brainerd.  starting  from  a  line 
of  the  secondary  triangulation  of  1898.  The  party  consisted  ot  Assistant  Engineer 
A.  T.  Morrow,  Surveyor  F.  G.  Ray,  Recorder  W.  H.  Vandebuigh,  Foreman  J.  B. 
Moore,  and  twelve  men.  Mr.  Ray  measured  angles,  usin^  a  10-inchT.  dc  S.  theodolite. 
Foreman  J.  B.  Moore  had  immediate  chai^ge  of  the  station-building  party.  For  the 
first  40  miles  of  the  distance  from  Brainerd  to  the  north  the  hills  are  detached  and 
prominent,  so  that  no  difiicult^  wea  experienced  in  fitting  clear  lines  of  sight;  but 
horn  there  to  the  end  of  the  triangulation  at  Bemidji  the  country  conaiflta  of  a  mass 
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of  hilla  not  varying  greatly  in  height  and  mostly  covered  with  timber.  So  much 
difficulty  was  experienced  in  finding  clear  lines  of  sight  that  the  most  of  my  time 
thenceforward  was  employed  in  reconnaissance. 

The  work  reached  Itasca  in  July  and  Bemidji  in  September,  the  station  party  com- 
pleting the  work  of  station  building  on  September  13.  Two  terminal  stations  were 
Duilt,  one  on  the  east  shore  of  Lake  Bemidji,  near  its  outlet,  and  the  other  on  the 
line  of  the  Great  Northern  Railway,  preparatory  to  extending  the  work  eastward  by 
direct  measurement  with  a  tape  line.  The  observing  party  completed  observations 
to  Bemidji  on  September  27.  On  September  14  the  station  party  was  transferred  to 
Grand  Rapids  by  rail  for  the  purpose  of  makine  tape-line  measurements  across  the 
flat  country  between  that  place  and  Aitkin.  That  work,  however,  was  prevented  by 
overflow  and  the  party  took  up  tape-line  measurements  along  the  railway  back 
to  the  triangulation  svstem  at  Bemidji.  This  latter  work  was  completed  on  Novem- 
ber 15,  when  the  outnt  was  stored  at  Bemidji  and  the  party  disbanded. 

The  triangulation  system  between  Brainerd  and  Bemidji  covers  a  stretch  of  106 
miles  and  consists  of  26  triangles.  •  It  was  thought  best  to  adhere  to  the  use  of  targets 
in  this  work,  although  many  of  the  lines  were  longer  than  heretofore  in  our  work, 
two  of  the  lines  being  over  17  miles  long.  A  large  phaseless  target  was  devised  for 
the  purpose,  by  the  use  of  which  the  observer  was  not  at  any  time  compelled  to 
resort  to  flashing.  During  the  early  part  of  the  season  the  weather  was  dry  and  the 
atmosphere  so  smoky  that  great  difficulty  was  experienced  both  in  observations  and 
reconnaissance.  After  the  Ist  of  July,  however,  the  season  was  rainy  and  the  air 
clear,  though  observations  were  often  delayed  by  high  winds.  The  average  error  of 
closure  in  26  triangles  was  0.98  second,  the  largest  error  of  closure  bdng  2.6  seconds. 
Twenty-four  triangulation  stations  were  built,  varying  in  height  from  4  to  90  feet 
and  averagpg  53  feet.  Azimuth  observations  were  made  at  the  Itasca  base,  on  four 
different  nights,  with  five  sets  of  observations,  in  all,  haviiiK  a  range  of  7.1  seconds. 
The  azimuth  carried  by  the  triangulation  from  Brainerd  difiered  from  the  observed 
azimuth  by  2.4  seconds.  The  length  of  the  base  line  as  computed  from  the  Brainerd 
base  differed  by  1  in  66,000  from  the  measured  length  of  the  line. 

From  Bemidji  to  Aitkin  the  river  runs  through  a  country  mostly  flat  and  covered 
with  tall  timber.  Triangulation  in  such  a  country  would  ble  difficult  and  expensive, 
-and  the  points  located  could  not,  in  most  cases,  be  easily  connected  with  the  river. 
In  view  of  these  conditions,  it  was  decided  that  a  line  of  direct  measurements  with  a 
steel  tape  could  be  substituted,  to  advantage,  for  the  triangulation.  The  Great 
Northern  Railway  follows  the  general  direction  of  the  river  for  more  than  halfway, 
and  the  old  State  road  runs  near  the  river  for  the  remainder  of  the  distance  to  the 
upper  limit  of  the  triangulation  of  1898.  These  would  form  a  convenient  line  of 
operations.  This  work  was  begun  in  the  latter  part  of  September  at  a  point  6^ 
miles  below  Grand  Rapids,  where  the  railway  and  the  river  separate,  and  was  extended 
westward  along  the  railway. 

In  order  not  to  lower  the  standard  of  accuracy  previously  maintained  on  secondary 
triangulation,  it  was  my  desire  to  make  the  tapeline  work  substantially  a  series  of 
base  lines  with  lengths,  azimuths,  and  angles  of  deflection  determined  with  a  degree 
of  accuracy  closely  approximating  the  work  of  secondary  triangulation.  Accord- 
ingly, azimuth  observations  were  made  about  every  20  miles,  with  instruments  and 
by  methods  the  same  as  on  triangulation;  the  angles  of  deflection  were  mostly  meas- 
ured with  the  theodolite  used  on  triangulation,  and  measurements  were  made  with 
a  200-foot  steel  tape,  similar  to  the  base-line  tape,  by  methods  retaining  all  the  essen- 
tial features  of  base-line  work.  This  tape  was  compared  with  the  300-foot  base-line 
tape  on  a  1,200-foot  base  at  the  beginning  of  the  season,  and  by  measurements  on  a 
similar  base  near  the  close  of  the  season.    The  two  tests  agreed  within  1  in  458,000. 

In  practice  the  200-foot  tape  was  supported  every  50  feet.  Sixteen  pounds  ten- 
sion was  applied  by  a  spring  balance  attached  to  a  lever.  The  balance  was  tested 
daily  when  in  use.  Temperature  was  determined  by  one  of  the  thermometers 
belonging  to  the  base  apparatus.  When  chaining  on  the  railway  track,  tJie  ends  of 
the  tape  lengths  were  marked  by  "diamond"  pointed  cut  tacks,  which  were  stuck 
with  the  fingers  into  the  top  of  pine  boxes  wnich  rested  on  the  ties  outside,  of  the 
rail.  Three  marking  boxes  were  used,  one  being  moved  forward  while  the  others 
were  in  use.  The  boxes  were  8  inches  high  and  2}  feet  long  and  had  lower  edges 
filled  with  spikes  to  prevent  slipping.  The  rail  was  used  for  alignment  of  both  the 
marking  boxes  and  the  intermediate  supports.  At  the  intermediate  points  the  tape 
was  supported  by  short  pike  poles  having  movable  swinging  supports.  When  the 
line  left  the  track  at  curves,  the  ends  of  the  tape  lengths  were  marked  by  tacks  stuck 
into  the  top  of  stakes  driven  as  nearly  as  practicable  to  the  same  elevation.  The 
same  levers  and  supports  served  for  work  both  on  and  off  the  track.  Differences  of 
elevation  in  the  top  of  stakes  were  determined.    Aa  the  country  traveiBed  by  the 
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railway  is  moetly  flat,  the  changes  of  grade  are  slight  and  differences  of  elevation 
were  (usregardea  when  the  line  followed  the  rail.  Disturbance  from  passing  trains 
was  avoided  by  transferring  the  point  from  the  marking  box,  with  a  T  square,  to 
the  rail  and  thence  to  a  stake  in  the  ground,  the  operation  being  reversed  after  the 
passing  of  the  train. 

The  greatest  hindrance  to  accurate  measurements  arose  from  our  inability  to  deter- 
mine the  temperature  of  the  tape  in  the  sunshine,  and  it  did  not  seem  practicable  to 
wait  for  cloudy  weather.  At  the  beginning  of  the  work  I  established  a  limit  of  1 
in  100,000  for  the  discrepancy  between  two  measurements  of  a  line.  Lines  falling 
under  this  limit  were  remeasured.  During  cloudy  weather  no  difficulty  was  experi- 
enced in  keepine  well  within  this  limit,  but  some  measurements  made  in  midday 
sunshine  difterea  from  measuremenljs  made  in  the  evening  by  twice  the  amount 
allowed.  I  made  a  number  of  experiments  to  determine  the  cause  of  these  irr^:ulari- 
ties,  and  concluded  that  the  trouble  was  mostlv  due  to  reflection  of  the  direct  rays  of 
the  sun  from  the  bright  sur£Eu;e  of  the  glass  thermometers,  while  a  smaller  per  cent 
of  the  rays  were  reflected  from  the  duller  surface  of  the  tape. 

For  a  time  I  took  readings  from  a  second  thermometer,  having  the  bulb  stained 
with  black  ink.  This  indicated  a  higher  temperature  in  the  sunshine  than  the  bright 
thermometer,  but  read  the  same  in  the  shade.  The  discrepancies  between  the  two 
thermometers  on  some  lines  averaged  as  much  as  5  degrees.  A  series  of  lines  were 
measured  on  a  cloudy  day  and  afterwards  remeasured  in  the  sunshine  with  readings 
from  both  the  bright  and  colored  thermometers.  The  tape  indicated  a  temperature 
between  the  two  thermometers,  but  nearer  the  bright  thermometer.  Readings  from 
the  colored  thermometer  were  thereafter  discontinued,  and  the  measurements  were 
confined  as  mudi  as  possible  to  mornings  and  evenings  and  cloudy  weather.  Fortu- 
nately cloudy  weather  prevailed  to  an  unusual  extent. 

The  bad  effects  of  sunshine  seemed  to  diminish  rapidly  as  the  wind  arose  or  the 
sun  approached  the  horizon.  There  seemed  to  be  a  constant  contest  for  control  of 
temperature  between  the  atmosphere  and  the  direct  rays  of  the  sun.  At  noon,  on  a 
clear,  calm  day,  the  direct  rays  of  the  sun  seemed  to  have  entire  control.  It  is  gen- 
erally thought  that  accurate  measurements  can  not  be  made  in  the  sunshine  with  a 
steel  tape.  I  am  inclined  to  believe  that  a  thermometer  having  an  elongated  ground- 
glass  bulb  could  be  so  stained  as  to  have  practically  the  same  power  to  absorb  the 
sun's  heat  as  the  tape,  and  bjr  the  use  of  that  good  work  could  be  done  in  almost  any 
kind  of  weather  except  in  wind  strong  enough  to  affect  the  sag  of  the  tape.  The 
"lading"  of  the  ^lass  thermometers  while  undergoing  changes  of  temperature  is 
anoSer  matter  which  may  be,  in  part  at  least,  overcome  by  care  in  manipulation. 
It  is  manifestly  not  practicable  in  such  work  as  this  to  wait  for  cloudy  weather. 
llie  errors  introducea  into  the  work  by  measureinents  in  the  sunshine  are  small,  and 
may,  I  believe,  be  safely  disregarded,  since  they  tend  to  compensate  for  those  other 
small  and  unavoidable  errors  arising  from  lack  of  perfect  alignment. 

About  80  miles  of  line  were  measured,  in  duplicate,  during  a  period  of  seven  weeks. 
Ninety  per  cent  of  the  line  was  on  the  railway  track.  The  measurements  were  made 
by  a  single  crew  of  men,  who  did  some  work  besides  in  the  way  of  erecting  stations 
and  targets. 

The  average  discrepancy  between  measurements  was  1  in  166,000.  The  average 
error  of  closure  between  azimuth  stations  was  4.48  seconds,  the  largest  error  being 
9.96  seconds. 

The  successful  accomplishment  of  the  work  of  the  season  was  largely  due  to  the 
able  assistance  of  Surveyor  F.  G.  Ray,  on  triangulation,  and  Surveyor  £.  J.  Thomas, 
on  tapeline  work. 

Respectfully  submitted. 

A.  T.  Morrow,  Assistant  Engineer, 

Capt.  Mason  M.  Patrick, 

Oorpa  of  Enffineers,  U,  &  A.^  Secretary  Mississippi  River  CommissioTU 
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Tablb  No.  2. 

dsbchiftions  and  approximate  blbvati0n8,  above  memphis  datum,  of  sboondabt 
trianoulation  stations  from  brainerd,  minn.,  to  bemidji,  minn. 

[EleyatioiiB  refer  to  top  of  pipe  nnlem  otherwise  Bpecifled.] 

@  Hardy:  Tile  and  pipe  on  extreme  upper  end  of  brush-covered  rid^,  8  miles 
southwest  of  Brainerd,  Minn.,  on  highest  and  most  prominent  ridge  in  vicinity,  1} 
miles  back  from  right  bank  of  river,  600  meters  southwest  of  Island  Lake,  600  meters 
southeast  of  farm  residence  of  John  W.  Roberts,  on  property  of  Park  Hardy  in  S VV. 
i  sec.  22,  T.  133,  R.  29.    Approximate  elevation,  1,291  feet 

@  Bndnerd:  Tile  and  pipe  on  highest  point  on  Ahreps  Hill,  which  is  a  very  con- 
spicuous hill  on  right  bank  of  river,  one-half  mile  above  sawmill  in  North  Brainerd 
and  2  miles  above  city  of  Brainerd.  Station  is  at  end  of  wagon  road  which  branches 
to  west  from  river  road  and  leads  to  summit  of  the  hill.  Blazed  trees:  24-inch  black 
oak,  194°,  33.2  meters;  12-inch  black  oak,  126°,  20.4  meters.  Approximate  elevation, 
1,359  feet 

@  Gull  Lake:  TUe  and  pipe  on  top  of  highest  knoll  in  group  of  hills  and  ridges 
along  west  side  of  Gull  Lake,  about  ll  miles  northwest  of  Brainerd,  Minn.  Station 
is  one-half  mile  west  of  lake,  and  i  mile  west  of  vacant  house  last  occupied  by  John 
L.  Tanis,  in  SW.  i  of  8E.  i  sec.  6,  T.  134,  R.  29,  on  property  of  E.  J.  Ware.  Wagon 
road  along  west  side  of  lake  turns  northeast  down  ravine  to  bank  of  lake  just  above 
station.    Approximate  elevation,  1,455  feet 

@  Pelican  Lake:  Tile  and  pipe  on  highest  knoll  on  south  end  of  timbered  ridge, 
.400  meters  north  and  600  meters  west  of  south  end  of  Pelican  Lake,  13  miles  north 
of  Brainerd,  Minn.,  in  lot  3,  NE.  i  sec  4,  T.  135,  R.  28,  on  property  of  Pasquale 
Cimino  and  about  200  meters  west  of  his  house.  To  14-inch  snag,  318°  4(K,  4.7  meters; 
to  8-inch  Norway  pine,  317°,  17.0  meters;  to  12-inch  jack  pine,  93°  55',  17.8  meters. 
Approximate  elevation,  1,338  feet 

@  Indian  Creek:  Tile  and  pipe  in  brush  and  dead  timber  on  spur  ridse* which 
extends  about  150  meters  southwest  from  timbered  ridge,  3  miles  north  of  Whitefish 
Lake,  i  mile  west  of  Indian  Greek.  Station  is  i  mile  west  of  point  where  road  lead- 
ing up  Indian  Creek  Valley  crosses  from  right  to  left  bank  of  creek,  and  is  120  meters 
southwest  of  edge  of  timber,  in  sec.  21,  T.  138,  R.  28.  To  14-inch  black  oak  tree 
(blazed) ,  200°  20^,  118.5  meters.    Approxunate  elevation,  1,492  feet. 

@  Maple  Hill:  Tile  and  pipe  on  southwest  end  of  very  prominent  hill  or  ridge 
known  as  Maple  Hill,  6  miles  southwest  of  Pine  River,  Minn.,  in  NW.  i  of  SW.  J 
sec.  28,  T.  137,  R.  30.  Hill  is  covered  with  dense  growth  of  maple,  oak,  poplar,  and 
a  few  white  pines,  except  south  and  west  end,  which  is  covered  with  brusn.  Station 
is  one-half  mile  northeast  of  residence  of  Peter  Anderson,  and  one  mile  northeast  of 
Schaeffer  Brook  schoolhouse,  40  meters  from  top  of  steep  slope  on  southwest  end  of 
ridge.  To  30-inch  white  pine,  199°  50^,  65.0  meters;  to  10-inch  black  oak  322°  40^, 
45.0  meters.    Approximate  elevation,  1,554  feet 

@  Spider  Lake:  Tile  and  pipe  on  top  of  very  high  and  prominent  knoll,  about  12 
miles  west  of  Pine  River,  Minn.,  near  center  of  SE.  J  sec.  7,  T.  137,  R.  31.  Station 
is  20  meters  from  east  end  of  knoll,  one  mile  northeast  of  Spider  Lake,  and  one-half 
mile  southeast  of  Frey's  lumber  camp.  Knoll  is  covered  with  bircn  and  poplar 
brush.    Approximate  elevation,  1,620  feet. 

@  Pine  Mt.  Lake:  Tile  and  pipe  on  center  of  high  knoll,  3  miles  northwest  of 
Backus,  Minn..  2  miles  west  of  center  of  Pine  Mt  Laxe.  Knoll  is  in  sec  27,  T.'  139, 
R.  31,  one-hall  mile  southwest  of  C.  A.  Smith's  old  (abandoned)  lumber  camp,  cov- 
ered with  birch  and  poplar  brush.    Approximate  elevation,  1,605  feet. 

@  Chamberlin:  Tile  and  pipe  on  property  of  and  80  meters  northeast  of  house 
belonging  to  J.  B.  Darr,  in  SE.  i  of  NE.  i  sec.  20,  T.  140,  R.  32  (White  Oak 
Twp.) .  It  is  one  mile  west  of  Chaml^rlin  P.  O.,  5  miles  south-southwest  of  Akely, 
Minn.,  one  mile  east  of  Ham  Lake.  Station  is  in  edge  of  clearing,  15  meters  south 
of  wagon  road  which  turns  west  at  Darr's  house.  To  comer  Darr's  house,  333°  lO', 
80  meters  (paced);  to  8-inch  jack  pine^  313°  40^,  20.7  meters;  to  8  inch  aspen,  203° 
10^,  19.8  meters.    Approximate  elevation.  1,489.5  feet 

@  Hubbard:  Tile  and  pipe  on  west  siae  of  north  and  south  wagon  road,  on  range 
line  between  sec.  24,  T.  139,  R.  34,  and  sec.  19,  T.  139,  R.  33,  4^  miles  east  of  Hub- 
bard, Minn.  Station  is  about  one-half  mile  south  of  residence  of  Wm.  P.  Miller, 
and  150  meters  south  of  quarter-section  comer,  6  meters  west  of  wagon  road. 
Property  on  west  side  of  road  belongs  to  Wm.  Wilson,  and  on  east  side  to  £.  Ruther- 
ford.   Approximate  elevation,  1,428  feet 

@  Dorset:  Tile  and  pipe  400  meters  west  of  north  and  south  wagon  road,  1,000 
meters  north  of  Dorset,  Minn.,  20  meters  west  of  east  edge  of  ridge  which  is  covered 
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with  jack  pine  and  pgplar  brush.  Station  is  on  property  of  August  Welge,  in  SE. 
i  sec  3,  T.  140,  R.  M,  90  meters  north  of  section  line.  To  14-indi  jack  pine,  96^, 
16.7  meters;  to  10-inch  jack  pine,  325^  55^,  13.5  meters.  Approximate  elevation, 
1,535- feet 

@  Eagle  Lake:  Tile  and  pipe  on  high  knoll  covered  with  brush,  250  meters  west 
of  Park  Rapids  and  Itasca  State  road,  7i  miles  (by  road)  north  of  Park  Rapids, 
Minn.,  on  property  of  F.  Weyerhauser,  in  8E.  \  sec.  21,  T.  141,  R  35,  about  400 
meters  west  of  W.  C.  Butcler's  house,  and  one-half  mile  southwest  of  Eagle  Lake. 
To  6-inch  jack  pine,  114®  lO',  18.4  meters.    Approximate  elevation,  1,558.5  feet 

@  Mantrap:  Tile  and  pipe  9  miles  north  and  5  miles  east  of  borset,  Minn.,  3 
miles  northeast  of  Mantrap  Lake,  on  highest  point  of  most  southwesterly  of  series  of 
very  hish  knolls  and  ridges.  Station  is  at  end  of  wagon  road,  about  2  miles  north- 
east of  Reuben  Thorpe's  house,  in  sec  22,  T.  142,  R  33,  310  meters  north  and  55 
meters  east  of  section  comer.  Knoll  on  which  station  stands  is  covered  with  Norway 
pine  and  poplar,  with  scattering  white  and  jack  pine.  To  16-inch  Norway  pine,  55® 
20^,  5.1  meters;  to  15-inch  Norway  pine,  348®,  7.0  meters;  to  13-inch  jack  pme,  301®, 
9.3  meters;  to  6-inch  aspen,  207®  4y,  13.8  meters.  Approximate  elevation,  1,850.5 
feet 

@  Ckskeraon  Heights:  Tile  and  pipe  in  southeast  part  of  Itasca  State  Park,  Minne- 
sota, on  highest  part  of  knoll,  240  meters  west  of  Deminf?  Lake,  near  north  end  of 
series  of  knolls  and  ridges  known  as  Ockerson  Heights.  Station  is  in  grove  of  large 
Norwayjpines,  in  Lind  Saddle  Trail,  175  meters  west  of  old  Turnbull  wagon  road, 
about  300  meters  northwest  of  section  comer  ft  |  }?.  To  18-inch  Norway  pine,  342®, 
6.8  meters;  to  15-inch  Norway  pine,  115®  35^,  5.4  meters;  to  14-inch  Norway  pine, 
224®  30^,  7.5  meters.    Approximate  elevation,  1,668  feet 

©  East  Base  (Itasca  Base  line) :  Copper  bolt  leaded  in  top  of  granite  bowlder,  6 
inches  above  surface  of  ground,  about  6  meters  from  shore  of  Lake  Itasca  in  Itasca 
State  Park,  Minn.  Station  is  on  the  most  easterly  projecting  point  on  the  north 
shore  of  the  east  arm  of  lake,  and  is  directly  north  of  Rhodes  Hill.  To  18-inch 
Norway  pine,  104®  25'',  13.2  meters.    Approximate  elevation  copper  bolt,  1,483.5  feet. 

@  West  Base  (Itasca  Base  .Line):  Tue  and  pipe  100  meters  west  of  west  shore  of 
Lake  Itasca,  800  meters  southwest  of  Schoolcraft  Island,  near  east  and  west~line 
through  center  of  sec.  10,  T.  143,  R.  36,  on  small  knoll  covered  with  white  birch,  40 
feet  above  surface  of  lake.    Approximate  elevation,  1,514  feet 

©  Christensen:  Tile  and  pipe  on  small  knoll  covered  with  small  birch  and  aspen, 
between  the  east  and  west  arms  of  Lake  Itasca,  in  Itasca  State  Park,  Minn.,  in  NE. 
i  of  SE.  i  sec  14,  T.  143,  R.  36,  }  mile  north  of  Lind  Saddle  Trail,  500  meters 
northwest  of  Lyndecker  Lake,  900  meters  west  of  east  arm  of  Lake  Itasca,  150  meters 
south  of  small  lake,  and  75  meters  west  of  grass  marsh.  Approximate  elevation, 
1,594  feet 

©  Itasca:  Tile  and  pipe  on  low  knoll  in  dense  growth  of  aspen,  about  600  meters 
northeast  of  Itasca  Park  commissioner's  house,  about  50  meters  east  of  center  of 
west  line  of  sec  1,  T.  143,  R.  36.  This  knoll  is  on  ed|;;e  of  ridge  which  slopes 
rapidly  to  the  southeast  toward  Floating  Bog  Creek,  and  is  about  50  meters  west  of 
deep  ravine.  A  lone  18-inch  Norway  pine  stands  on  south  slope  of  ridee  346®  25^, 
26.3  meters  from  station.  Precise  level  elevation  bolt  in  tile,  1,538.82  feet;  cap  on 
pipe,  1,542.81  feet 

©  Souaw  Lake:  Tile  and  pipe  on  high  ridge  covered  with  scattering  Norway  pine, 
about  275  meters  southwest  of  the  northwest  comer  of  Itasca  State  Park,  Minnesota, 
in  N£.  i  sec  5,  T.  143,  R.  36.  Station  is  25  meters  southeast  of  waeon  road  which 
turns  southwest  from  comer  of  park  toward  Squaw  Lake.  To  23-incn  Norway  pine, 
83®  40^,  10.5  meters;  to  21-inch  Norway  pine,  166®,  30.2  meters;  to  11-inch  black 
oak,  211®  20',  11.7  meters.     Approximate  elevation,  1,678  feet. 

©  Prospect  Hill:  Tile  and  pipe  on  high  hill  known  as  Prospect  Hill,  5  miles 
north  of  Itasca  State  Park,  Minn.,  about  20  meters  east  of  bank  where  it  slopes 
down  abraptly  to  the  west  into  the  valley  of  the  Mississippi.  It  is  about  120  meters 
west  of  north  and  south  road  over  hill,  and  known  as  the  Itasca  road;  i  mile  north- 
west of  junction  of  Itasca  road  with  road  from  Smith's  lumber  camp;  in  SW.  \  of 
SW.  i  sec  1,  T.  144,  R  36.  Precise  level  elevation  bolt  in  tile,  1,687.74  feet;  cap  on 
pipe,  1,691.73  feet 

©  County  Line:  Tile  and  pipe  on  ridge  covered  with  low  brush  and  scattering 
pine  and  snags,  10  miles  southwest  of  Bemidji,  Minn.,  2^  miles  northwest  of  Maltby 
P.  O.,  1}  miles  southeast  of  Mississippi  River.  Station  is  about  500  meters  north- 
west of  Albert  Nelson's  houA),  8  meters  south  of  north  line  of  Hubbard  County. 
To  section  comer  y  |  ^,  258®  5y,  45.8  meters;  to  22-inch  Norway  pine,  250®  33^, 
60.9  meters.  Precise  level  elevation  bolt  in  tile,  1,475.6  feet;  cap  on  pipe,  1,479.59 
feet 
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®  Schoolcraft:  Tile  and  pipe  on  ridge  covered  with  brush  and  snags,  |  mile 
northeast  of  Carver  Brothers'  lumber  camp,  2  miles  east  of  ford  across  Schoolcraft 
River,  10  miles  south  of  Bemidji.  Minn.  Station  is  in  the  NW.  i  of  SE.  i  sec.  32, 
T.  145,  R.  33,  about  3  miles  east  of  bridge  across  Schoolcraft  River  on  Bemidji  and 
Park  Rapids  wagon  road,  on  highest  part  of  knoll  one-half  mile  east  of  prominent 
knob  covered  with  hard- wood  timber.    Approximate  elevation,  1^550  feet. 

@  Marquette:  Tile  and  pipe  on  highest  point  of  very  prominent  bare  mound 
about  300  meters  northwest  of  Marquette  Lake,  250  meters  north  of  Bemidji  and 
Park  Rapids  wagon  road,  900  meters  west  of  mouth  of  Schoolcraft  River,  and  about 
3  miles  oy  road  south  of  Bemidji,  Minn.  Station  is  in  S£.  i  sec.  19,  T.  146,  R.  33. 
Approximate  elevation,  1,429  feet. 

&  Phillippi:  Tile  and  pipe  on  highest  point  of  a  rid^  covered  with  small  brush 
and  scattering  jack  pine,  5  miles  northwest  of  Bemidii,  Minn.,  one  mile  south  of 
Great  Northern  Railwav,  500  meters  southwest  of  schoolhouse  and  400  meters  south- 
west of  Mr.  Phillippi's  house.  Station  is  on  property  of  PhiUippi,  near  the  center  of 
the  south  line  of  S£.  i  sec.  3,  T.  146,  R.  33.    Approximate  elevation,  1,452.5  feet 

^  Bemidji:  Tile  and  pi^  on  the  north  line  oi  rijght  of  way  of  the  Great  Nortiiem 
Railway,  i  mile  east  of  point  where  Mississippi  River  empties  into  Lake  Bemidji 
and  one-half  mile  east  of  the  town  of  Bemidji,  Minn. ;  on  the  north  side  of  a  deep 
cut,  75  meters  east  of  west  end  of  cut,  at  west  end  of  a  small  garden.  Station  is  50 
meters  south  of  the  Bndnerd  and  Northern  Minnesota  Railwav,  200  meters  south  of 
the  south  end  of  Lake  Bemidji,  in  the  SE.  i  of  N£.  i  sec.  16,  T.  146,  R.  33.  Precise 
level  elevation  bolt  in  tile,  1,370.27  feet;  cap  on  pipe,  1,374.25  feet. 

@  Outlet:  Tile  and  pipe  on  small  mound,  250  meters  east  of  east  side  of  Lake 
Bemidji,  30  meters  west  of  wagon  road,  and  about  600  meters  south  of  outlet  to  lake. 
Station  is  at  the  northwest  comer  of  Norway  pine  timber,  about  3  miles  by  road 
around  east  sid^  of  lake  from  Bemidji,  Minn.  Wagon  road  passes  over  this  mound. 
To  18-inch  Norway  pine,  230®  Oy,  2.7  meters;  to  18-inch  Norway  pine,  340®,  8.9 
meters.    Approximate  elevation,  1,408  feet. 
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Tablb  No.  4. 

dbbcription8  of  permanent  habk8. 

[Located  by  azimuth  and  tape  measaiementB,  Bemidji  to  Qiand  Bapids,  Minn.] 

@  Wolf  Lake:  Tile  and  pipe  marked  1808,  on  east  bank  of  Wolf  Lake  about  60 
meters  from  top  of  bank  and  1}  miles  south  of  the  outlet;  about  5  miles  northwest 
of  the  town  otOaaB  Lake.  Blazed  trees:  SO-inch  Norway  120^,  38  meters;  80-inch 
Norway  191®,  27  meters;  24-inch  Norway  300®,  43  meters. 

P.  B.  M.  Midge:  Tile  and  pipe  marked  1898,  in  scattering  jack  pines  on  slope  of 
south  bank  of  £kke  Midge,  2^  meters  north  of  Great  Nortnem  Kailway  track,  19 
meters  south  of  water  of  Lake  Midge,  62  meters  east  of  point  where  water  approaches 
nearest  to  railway,  170  meters  west  of  milepost  100  (from  Foreston) ,  two  blazed 
jack  pines  stand  to  eastward  3.1  meters  and  4.7  meters  respectively,  and  two  others 
stand  to  westward  3.3  meters  and  4.8  meters  respectively. 

Elevation  of  top  of  cap,  1,339.05  feet  above  M!emphis  datum. 

®  Spring:  Tile  and  pipe  marked  1898,  about  1}  miles  west  of  Oass  Lake  railway 
station,  11  meters  south  of  track  of  Great  Northern  Railway  and  63  meters  east  of 
milerost  104  (from  Foreston).  Blazed  trees:  26-inch  Norway  344®,  9  meterS;  15- 
inch  Norway  58®,  24  meters. 

@  Wye:  Tile  and  pii>e  marked  1898, 12  meters  south  of  track  of  the  Great  North- 
em  Bailway,  about  i  mile  west  of  Cass  Lake  railway  station. 

P.  B.  M.  Wye:  Tile  and  pipe  marked  1898  in  the  wye  at  the  junction  of  the  Park 
Bapids  division  of  the  Great  Northern  Bailway  and  the  main  line  at  Cass  Lake, 
Minn.,  in  south  fork  of  wve  on  line  of  the  south  tangent  produced  and  113  meters 
north  of  the  head  block  of  switch  at  south  point  of  wye.  It  is  12.6  meters  west  of 
track  of  east  leg  and  234  meters  east  of  track  of  west  leg  of  wye. 

Elevation  of  top  of  cap,  1.342.69  feet  above  Memphis  datum. 

@  Cass  Lake:  Tile  and  pipe  marked  1898,  in  south  edge  of  a  jack-pine  grove  lying 
to  the  northwest  of  the  town  of  Cass  Lake;  about  \  mile  north  of  the  Cass  Lake  rail- 
way station. 

tJ.  8.  E.  B.  M.  347:  Established  by  St  Paul  United  States  enj^ineer  o£Blce,  stone 
and  pipe  on  top  of  high  bank  at  east  end  of  ridge  on  northwest  side  of  Pike  Bay,  in 
southeast  part  of  town  of  Cass  Lake,  about  500  meters  south  of  track  of  Eastern  Kail- 
way  of  Minnesota. 

Elevation  of  top  of  cap,  1,340.18  feet  above  Memphis  datum. 

@  Chippewa:  Tile  and  pipe  marked  1898,  23  meters  north  of  track  of  Eastern 
Railway  of  Minnesota,  at  first  curve  east  of  Cass  Lake,  11  meters  south  of  the  line 
of  the  tangent  to  westward.  (The  curve  in  track  here  may  be  taken  out  and  the 
tangent  extended  eastward.)  Blazed  trees:  24-inch  Norway  166®,  2  meters;  20-inch 
Norway  47®.  4J  meters. 

U.  8.  K  B.  M.  342:  Established  by  St  Paul  United  States  engineer  office,  stone 
and  pipe  on  north  bank  of  Pike  Bay,  on  slope  of  sand  hiU  between  bay  and  track  of 
Eastern  Railway  of  Minnesota.  nChe  track  at  this  point  may  be  taken  up  and 
moved  back  from  the  shore  of  the  oay. ) 

Elevation  of  top  of  cap,  1,326.43  feet  above  Memphis  datum. 

®  Pike  Bay:  lile  and  pipe  marked  1898,  17  meters  north  of  the  .track  of  the  East- 
em  Bailway  of  Minnesota,  near  the  third  curve  east  of  Cass  Lake,  on  line  with  the 
nortii  rail  of  the  tangent  running  west  (The  track  at  this  point  may  be  taken  up 
and  the  tangent  from  the  east  extended  to  westward.)  Blazed  trees:  24-inch  Nor^ 
way  111®,  ^  meters;  24-inch  Norway  133®,  28  meters. 

0  Lomond:  Tile  and  pipe  marked  1898,  south  of  track  of  Eastern  Railway  of 
Minnesota,  at  first  curve  west  of  Cuba  siding;  on  line  of  south  rail  of  tangent  to  the 
eastward.  Blazed  trees:  30-inch  Norway  285®,  18  meters;  36-inch  white  pine  11®, 
16  meters;  20-inch  Norway  65®,  10  meters. 

@  Cuba:  TQe  and  pipe  marked  1898,  8  meters  north  of  track  of  Eastern  Railway 
of  Minnesota,  about  i  mile  east  of  Cuba,  and  224  meters  west  of  milepost  159.  Blazed 
trees:  24-inch  Norway  173®,  17  meters;  30-inch  Norway  182®,  18  meters;  80-inch 
Norway  225®,  21  meters. 

@  Schlev:  Tile  and  pipe  marked  1808, 10  meters  south  of  the  track  of  Eastern 
Railway  of  Minnesota,  37  meters  east  of  the  switch  block  at  the  east  end  of  Schley 
siding;  about }  mile  east  of  section  house  at  Schley,  and  586  meters  east  of  milepost 
153. 

@  Portage:  Hie  and  pipe  marked  1898, 10  meters  south  of  track  of  Eastern  Rail- 
way of  Minnesota,  442  meters  west  of  milepost  149,  about  3}  miles  west  of  Bena  and 
near  the  northeast  end  of  Portage  Lake. 
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@  Biffosh*  Tile  and  pipe  marked  1898, 10  meters  south  of  track  of  Eastern  Rail- 
way of  Minnesota,  171  meters  east  of  milepost  167,  about  1  mile  west  of  B^ia  railway 
station,  and  about  1  mile  south  of  the  south  shore  of  Lake  Winnibigoshish.  Blazed 
trees:  24-inch  Norway  351®,  9  meters;  24-inch  Norway  15®,  7  meters. 

Elevation  of  top  of  cap,  1,329.55  feet  above  Memphis  datmn. 

@  Bena:  Tile  and  pipe  marked  1898,  10  meters  south  of  track  of  Eastern  Railway 
of  Minnesota,  232  meters  west  of  milepost  146,  about  620  meters  west  of  Bena  railway 
station,  and  about  i  mile  south  of  the  extreme  southern  point  of  Lake  Winnibi- 
goshish. 

Elevation  of  top  of  cap,  1,328.23  feet  above  Memphis  datum. 

@  Norway  Grove:  Tile  and  pipe  marked  1898, 10  meters  south  of  track  of  Eastern 
Railway  of  Minnesota,  nearly  2  miles  east  of  Bena  railway  station,  196  meters  east 
of  milepost  144.  Blazed  trees:  14-inch  Norway  316®,  17  meters;  12-inch  Norway 
12®,  5J  meters;  16-inch  Norway  78®,  18^  meters. 

Elevation  of  top  of  cap,  1,332.75  feet  above  Memphis  datum. 

@  Divide:  Tile  and  pipe  marked  1898, 10  meters  south  of  track  of  Eastern  Rail- 
way of  Minnesota,  on  summit  of  high  ground  lying  between  Nushka  siding  and  the 
Mississippi  bridge,  130  meters  east  of  milepost  137. 

Elevation  of  top  of  cap,  1,331.42  feet  above  Memphis  datum. 

B.  M.  Mississip:  Tile  and  pipe  marked  1898. 10}  meters  south  of  track  of  Eastern 
Railway  of  Minnesota,  on  top  of  bank  of  cut,  f  nme  west  of  bridge  over  Mississippi 
River,  523  meters  east  of  milepost  135. 

Elevation  of  top  of  cap,  1,316.32  feet  above  Memphis  datum. 

B.  M.  Tomahawk:  Tile  and  pipe  marked  1898, 10}  meters  south  of  track  of  East^- 
em  Railway  of  Minnesota,  f  mile  west  of  section  house  at  Ball  Club  siding,  and  34 
meters  west  of  milepost  133. 

Elevation  of  top  of  cap,  1,313.72  feet  above  Memphis  datum. 

B.  M.  Wigwam:  Tile  and  pipe  marked  1898,  in  northeast  comer  of  small  cultivated 
patch  of  ground  lying  south  of  track  at  first  curve  east  of  Ball  Club  siding,  and  about 
1}  miles  west  of  Ball  Club  drawbridge,  about  40  meters  south  of  railway  track,  about 
64  meters  east  of  milepost  132  and  8}  meters  south  of  tangent  to  eastward. 

Elevation  of  top  of  cap,  1,299.88  feet  above  Memphis  datum. 

@  Starke:  Tile  and  pipe  marked  1898,  6  meters  north  of  ditch  on  north  side  of 
track  of  Eastern  Railway  of  Minnesota,  at  Starkes  spur,  8}  meters  south  of  tancent 
to  westward,  8  meters  north  of  tangent  to  eastward,  46  meters  west  of  shead  block  of 
switch. 

Elevation  of  top  of  cap,  1,296.^9  feet  above  Memphis  datum. 

@  Old  Road:  Tile  ana  pipe  marked  1898  on  an  old  railroad  grade,  1  mile  west  of 
Deer  River  nulway  station,  north  of  track  of  Eastern  Railway  of  Minnesota,  at  first 
curve  west  of  Deer  River,  on  line  of  north  rail  of  tangent  to  eastward,  1,084  meters 
west  of  milepost  126.  and  244  meters  west  of  beginning  of  curve. 

Elevation  of  top  oi  cap,  1,304.08  feet  above  Memphis  datum. 

(^  Deer  River:  Tile  and  pipe  marked  1898,  22}  meters  south  of  track  of  Eastern 
Railway  of  Minnesota,  about  100  meters  east  of  crossing  of  the  Itasca  County  Rail- 
way, and  nearly  south  across  track  from  the  Itasca  Hotel. 

Elevation  of  top  of  cap,  1,308.73  feet  above  Memphis  datum. 

B.  M.  Round  House:  Tile  and  pipe  marked  1898,  9  meters  west  of  track  of  Itasoa 
County  Railway,  1  meter  west  of  railway  fence,  nearly  across  track  from  a  locomo- 
tive shed,  and  about  900  meters  south  of  crossing  of  Eastern  Railway  of  Minnesota. 

Elevation  of  top  of  cap,  1,301.22  feet  above  Memphis  datum. 

B.  M.  Cohasset:  Tile  and  pipe  marked  1898,  in  low  ground  about  14  meters  south 
of  track  of  Eastern  Railway  of  Minnesota,  about  180  meters  west  of  the  mail-bag 
crane  at  Cohasset  and  on  line  with  north  rail  of  tangent  to  eastward. 

Elevation  of  top  of  cap^  1,291.49  feet  above  Memphis  datum. 

B.  M.  Dam:  Tile  and  pipe  marked  1898,  on  north  side  of  the  right  of  way  of  East- 
em  Railway  of  Minnesota,  13  meters  west  of  intersection  of  tangents  at  curve  opposite 
Pokegama  Dam,  and  46  meters  east  of  road  crossing. 

Elevation  of  top  of  cap,  1,300.06  feet  above  Memphis  datum. 

@  Grand  Rapids:  Tile  and  pipe  marked  1898,  about  1}  miles  west  of  Grand  Rap- 
ids railway  station,  about  100  meters  south  of  track  of  Eastern  Railway  of  Minne- 
Bota.  at  intersection  of  tangents  of  first  curve  west  of  Grand  Rapids. 

Elevation  of  top  of  cap.  1,288.19  feet  above  Memphis  datum. 

®  Race  track:  Tile  ana  pipe  marked  1898,  on  the  south  side  of  the  river,  in  the 
town  of  Grand  Rapids,  on  the  south  side  of  a  race  track  belonging  to  the  county 
fair,  about  150  meters  east  of  the  exhibition  building  of  the  county  fair,  near  the 
northeast  comer  of  an  old  cemetery. 

Elevation  of  top  of  cap,  1,288.20  feet  above  Memphis  datum. 

B.  M.  Grand  Rapids:  Tile  and  pipe  marked  1898,  in  southeast  comer  of  garden. 
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about  580  meters  east  of  Grand  Bapids  railway  station,  at  north  side  of  right  of  way 
of  £astem  Railway  of  Minnesota,  about  350  meters  west  of  dkilepost  111. 

Elevation  of  top  of  cap,  1,292.86  feet  above  Memphis  datum. 

^  La  Prairie:  Tile  and  pipe  marked  1898,  10  meters  north  of  track  of  Eastern 
Railway  of  Minnesota,  at  first  curve  east  of  La  Prairie  River,  about  halfway 
between  mileposts  108  and  109. 

Elevation  of  top  of  cap,  1,291.04  feet  above  Memphis  datum. 

B.  M.  Blackberry:  Tile  and  pipe  marked  1898, 10  meters  north  of  track  of  East- 
ern Railway  of  Minnesota,  about  6}  miles  east  of  Grand  Rapids,  about  70  meters 
west  of  a  road  crossing  near  a  schoolhouse  standing  north  of  track.  Blas^  24-inch 
white  pine  267**,  11  meters.    Schoolhouse  287%  80  meters. 

Elevation  of  top  of  cap,  1,310.95  feet  above  Memphis  datum. 


Appendix  1  B. 

BSPOBT  OV  MB.  W.   8.  WIUJAMB,   SUBVXTOB,   ON  PKBCI8E-LBVEL  WOBK   FROM  BRAINERD, 
MINK.,  TO  LAKB  ITAfiCA,  AND  FBOM  OABB  LAKE,   MINN.,  TO  GRAND  RAPIDS,  MINN. 

St.  Louis,  Mo.,  April  IS,  1901. 

Captain:  I  have  the  honor  to  submit  the  following  report  on  precise-level  work 
from  Brainerd,  Minn.,  to  Lake  Itasca,  and  from  Cass  Lake,  Minn.,  to  Grand  Rapids, 
Minn.,  in  1900. 

A  double  precise-level  party  was  oiganized  for  this  work  at  Brainerd  on  Aufirnst 
13, 1900.  It  consisted  of  toe  following  members:  W.  S.  Williams,  observer  and  chief 
,of  party;  Eugene  L.  Harman,  observer;  F.  B.  Williams  and  William  H.  Henby, 
recorders;  four  rodmen,  and  four  umbrella  men.  Two  hand  cars  were  rented  from 
the  Northern  Pacific  Railway  Company,  to  be  used  in  transporting  the  parties  to  and 
from  work  and  in  moving  from  pomt  to  point  along  the  railroad.  They  were  fixed 
up  to  conveniently  carry  the  instruments  and  baggftf^e. 

The  party  subsisted  at  the  towns  while  working  along  the  railroad,  and  a  camping 
outfit  was  used  while  working  from  Bemidji  to  Lake  Itasca,  8  teams  and  wagons 
being  employed  to  transport  the  camping  outfit  and  take  the  parties  to  and  worn. 
work. 

On  Au^iust  15  work  on  the  line  was  begun  at  Brainerd  and  continued  without 
interruption  until  Lake  Itasca  was  reached,  on  October  13, 1900.  The  camping  outfit 
and  party  were  then  taken  back  bv  wagons  and  teams  to  Bemidji,  where  the  camp- 
ing outfit  was  stored.  The  party  then  proceeded  to  Cass  Lake  with  the  hand  cars. 
.On  October  17  work  was  commenced  east  of  Cass  Lake  and  continued  along  the 
Eastern  Minnesota  Railway  to  a  point  near  Blackberry  Station,  6}  miles  east  of 
Grand  Rapids,  Minn.,  the  line  bemg  completed  to  that  point  November  3,  1900. 
The  party  then  returned  with  the  hand  cars  to  Brainerd  via  Cass  Lake,  connecting 
with  two  chained-line  stations  near  Bena,  Minn.,  and  putting  in  a  bench  mark  on 
Cass  Lake  at  Lomond  Spur  on  the  way.  The  party  was  disbuided  at  Brainord  on 
November  7,  1900. 

The  party  was  employed  eightjr-seven  davs.  During  this  time  there  were  twelve 
Sundays  and  one  holiday  on  which  no  work  was  done;  two  days  were  employed  in 
taking  constants  and  pieparing  for  the  work,  two  days  for  moving  party  from  Lake 
Itasca  to  Cass  Lake,  and  three  days  for  moving  party  from  Grand  Rapids  to  Brainerd. 
This  leaves  sixty-seven  days  actually  employed  in  running  levels,  no  account  being 
taken  of  rainy  (£13^8,  as  very  little  time  was  lost  for  that  reason.  During  this  time 
188.37  miles  of  miain  line  and  15.94  miles  of  side  line  were  run,  making  a  total  of 
204.31  miles,  or  an  average  of  3.05  miles  per  day. 

BotUc—The  line  commenced  at  (^  North  Base  at  Brainerd  and  followed  the 
Brainerd  and  Northern  Minnesota  Railway  to  Walker,  Minn. ;  then  along  the  Great 
Northern  Railway  to  Bemidji,  via  Cass  Lake.  From  Bemidji  to  Lake  Itasca  the  line 
followed  the  wagon  road,  crossing  the  Mississippi  River  5  miles  west  of  Bemidji  and 
keeping  as  near  to  the  riffht  bank  as  practicable  from  there  to  the  Park  House  at 
Lake  Itasca.  The  line  fiom  Cass  Lake  eastward  followed  the  Eastern  Minnesota 
Railway  from  the  Wye  at  Cass  Lake  to  B.  M.  Blackberry,  near  Blackberry  Station, 
6}  miles  east  of  Grand  Rapids,  Minn. 

Bench  markB  eatMithed  and  connectums  with  other  survey  marks. — ^Tile  and  pipe  bench 
marks  of  the  standard  form  as  modified  in  1898  were  used.  For  description  see  note 
under  the  head  of  '  *  Descriptions  and  elevations  of  precise  level-bendi  marks. ' '  Other 
hench  marks,  such  as  copper  bolts  leaded  into  stone  foundations,  squares  cut  in  stone, 
and  nails  in  stumps  and  roots  of  trees,  were  established.  Tile  and  pipe  bench  marks 
were  established  at  intervals  of  about  8  miles  at  the  principal  stations  along  the  rail- 
road from  Brainerd  to  Bemidji.    Between  Bemidji  and  Lake  Itasca  four  (3  the  seo- 
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ondary  triangalation  stationB  were  connected  with  and  eight  tile  and  pipe  bench  marks 
were  placed  on  the  river  bank.  Between  Oub  Lake  and  Blackberry  Station  18  sta- 
tions established  by  the  chained  line  along  the  raihx)ad  were  connected  with;  7  stone 
and  pipe  bench  marks  and  4  olher  bench  marks  established  by  the  St  Paol  United 
States  JBkigineer  office  were  connected  with;  the  United  States  gauges  at  Deer  River 
and  Pokegama  Dam  were  connected  with,  and  1  tile  and  pipe  bcKQch  mark  was  placed 
on  the  bank  of  Ous  Lake  near  Lomond  Spur. 

The  descriptions  and  elevations  of  bench  marks  are  a]>pended  in  Tables  Nos.  7  and  8. 

Iratruments,—ThQ  instruments  used  were  Kern  precise  levels  Nos.  4  and  5;  Kern 
bubble  No.  5:  Fanth  babble  No.  214;  and  Kem  precise-leveling  rods  Nos.  XI.  XIV, 
XVin,  and  XIX.  The  rod  supports  for  taming  points  were  footplates  and  pins; 
footplates  were  used  on  all  lines  along  the  railroaa,  and  pins  weie  used  on  the  line 
from  Branidji  to  Lake  Itasca. 

The  instrumental  constants  were  determined  at  the  beginning  of  the  work  at 
Brainerd  and  at  the  dose  of  the  work  at  Grand  Bapids.  Tney  are  given  in  the  fol- 
lowing table: 

Butnimental  eontkmU. 


iJDStrament. 


Dftteotobaer- 
▼ation. 


Inequality 

of  oollaiB— 

oolrectlon 

Pin  mm. 

perM. 


Wirelntep- 

Tftl  in  *»*"- 

perM. 


Telescope  No.  4. 

Do.V. 

Telescope  No.  6. 

Do 


Aug.  IS,  1900 
Not.  8,1900 
Aug.  18,1900 
Nov.    8,1900 


•-0.0064 
-  .0074 
+  .0025 
+  .0067 


4.270 
4.267 
6.068 
6.090 


NOTX.— The  coUan  of  telesoope  No.  4  had  been  re-tomed  and  adjusted  by  an  instrument  maker  just 
before  this  work  was  commenced. 

Value  of  OM  dwmon  of  hMU. 


Babble. 

Dateofobsei^ 
▼ation. 

Value  in 

seconds  of 

arc. 

Value  in 
mm.  perM. 

I^athNo.214 

Aug.  18,1900 
Nov.    8,1900 
Aug.  18.1900 
Nov.    8.1900 

2.24 
2.20 
1.84 
1.78 

0.01065 

Do 

.01068 

Kem  No.  6.. ....... •••... 

.00891 

Do 

.00861 

Valae  of  correction  A  for  all  the  rods  used  is  55.9  mm.,  as  determined  June 6, 1900. 

The  rods  were  compared  on  April  9,  1901,  with  the  standard  3-meter  space  on 
15-foot  Lake  Sarvey  Bar  No.  XI V.  A  direct  comparison  was  made  by  laying  each 
rod  on  edge  on  top  of  the  iron  bar  and  measaring  the  discrepancy  by  using  a  right- 
angled  triangle,  reading  glass,  and  hairspring  dividers;  the  temperature  taken  with 
standard  thermometer  No.  5108.  The  rods  were  measured  dry,  and  then  after  beins 
wet  over  nieht,  but  no  appreciable  difference  in  length  was  found.    The  length  of  3 

meters  on  t£e  rods  was  found  to  be  as  follows: 

Meters. 

Bod  XI 2.99900 

Rod  XIV 2.99920 

BodXVin 2.99908 

EodXrX 2.99924 

Mean  length  of  the4rod8U8ed 2.99913 

Mean  value  of  1  meter  on  rods 99971 

Therefore,  the  difierenoe  in  elevation  between  bench  marks  will  be  numerically 
less  than  that  given  by  the  rods  by  0.29  millimeters  per  meter. 

A  comparison  of  the  meters  on  these  rods  was  made  on  June  6, 1900,  with  brass 
meter  scale  L.  S.  No.  1  by  using  a  beam  compass  and  an  ordinary  thermometer;  and 
the  mean  value  of  1  meter  was  found  to  be  0.999804  meter.  This  value,  however,  is 
not  considered  as  good  as  that  obtained  by  the  comparison  with  the  15-foot  bar,  and 
only  shows  that  the  rods  changed  very  little  or  none  at  all  during  the  season. 

iTne  rod  correction  applied  in  the  tabulation  is  0.29  millimeters  per  meter. 

Methods  of  field  work,— The  methods  pursued  are  those  described  in  the  report  of 
the  Chief  of  Engineers  for  1899,  page  3469. 

BemUs, — ^The  main  line  from  Bramerd  to  Lake  Itasca  is  composed  of  157  stretches, 
the  average  length  of  stretch  being  1,307  meters;  six  of  these  stretches  foiled  to  close 
inside  the  prescribed  limit  on  first  trial,  three  were  closed  with  a  third  line,  and  three 
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were  doeed  with  four  linee.  The  main  line  from  Oaas  Lake  to  Grand  Bapids  is  com- 
poeed  of  66  etretches,  the  average  length  of  stretch  beins  1,483  meters;  two  of  tiiese 
stretches  failed  to  close  inside  the  prescribed  limit  on  first  trial;  on  one  of  these  a 
third  line  was  nm,  and  on  the  other  four  lines  were  nm.  All  side  lines  ran  dnrins 
the  season  dosed  indde  the  limit  on  first  trial  except  three;  two  of  these  were  dosed 
with  a  third  line  and  one  with  foor  lines. 

From  Brainerd  to  Lake  Itasca  the  direct  and  reverse  lines  diverge  irregularly  from 
the  mean  for  63  miles,  where  the  largest  divergence  is  readied,  beins  dbl5. 82  mm., 
the  lines  being  31.64  nmi.  apart;  from  this  point  they  cx>nverge  irregularly  until  they 
come  together  106  miles  from  the  initial  pomt;  then  they  keep  dose  together,  cross- 
ing and  recrossing  several  times,  until  the  end  of  the  line  is  readied,  where  they  are. 
d=2.71  mm.,  or  5.42  mm.  apart  From  Cass  Lake  to  Grand  Bapids  the  direct  and 
reverse  lines  keep  verv  close  tcwether  for  43  miles,  crossing  9  times;  from  this  point 
they  diveige  irregnlarly  until  the  greatest  divergence  is  r^iched  59  miles  from  the 
initial  point,  where  the  diveigence  is  ±7.13  mm.,  or  the  two  lines  are  14.26  mm. 
apart;  at  the  end  of  this  line  they  are  ±6.44  mm.,  or  12.88  mm.  apart,  60.82  miles 
from  the  initial  point. 

Two  resolts  have  been  rejected  in  the  computations  on  account  of  their  wide  diver- 
eenoe  from  the  mean  of  the  other  hues  in  the  same  strotch,  probably  due  to  acd- 
aental  errors.  One  of  these  results  varies  11.33  mm.  and  the  other  3.38  mm.  from 
the  mean  of  the  other  lines  in  their  respective  stretches.  Three  other  lines  wero  ran 
in  the  first  esse  and  four  other  lines  were  run  in  the  second  case. 

The  probable  error  per  kilometer  in  the  main  line  from  Brainerd  to  Lake  Itasca^ 
206.263  kilometers,  is  ±0.59  mm.;  from  Cass  Lake  to  Grand  Bapids,  97.872  kilo- 
meters, is  ±0.58  mm. 

Office  reduction. — ^All  of  the  field  notes  have  been  carefully  rechecked  in  the  o£Blce 
by  the  observers  and  all  of  the  results  have  beem  retabulated  and  computed.  No 
errors  greater  than  1  mm.  were  found  in  the  field  computations. 

IbJbulation  ofremUs. — ^In  Tables  Nos.  5  and  6  the  quantities  given  in  the  various 
columns  are  more  foUv  explained,  as  follows: 

Column  1  nvee  the  b^icn  mark  under  consideration.  The  letters  P.  B.  M.  denote 
a  permanent  oench  mark,  and  the  letters  T.  B.  M.  denote  a  temporarv  bench  mark. 

Column  2  gives  the  bench  mark  from  which  the  devation  of  the  heach  mark  in 
colmnn  1  was  determined. 

Column  3  gives  the  distance  in  meters  run  between  the  bench  marks  in  the  two 
preceding  coTunms. 

Column  4  ^ves  the  total  distance  in  kilometers  of  the  bench  mark  in  column  1 
from  the  initial  point 

Column  5  fplves  the  direction  each  line  was  run — direct  indicating  a  line  ran  from 
bench  mark  m  column  2  to  bench  mark  in  column  1,  reverse  indicating  a  line  ran 
from  bench  mark  in  column  1  to  bench  mark  in  column  2. 

Column  6  gives  the  difference  in  elevation  in  millimeters  between  the  bench  marks 
in  columns  1  and  2  determined  by  each  ran,  with  its  proper  sign,  and  the  mean  of 
all  these  runs. 

Column  7  gives  the  residuals  for  each  result,  found  by  subtracting  each  result  from 
the  mean  result 

Columns  8  and  9  give  the  algebraic  sum  of  the  residuals  for  the  direct  and  reverse 
lines  from  the  initial  point  up  to  and  induding  the  bench  mark  under  consideration. 

Column  10  gives  the  prooable  error  of  each  stretch,  computed  by  the  formula 

r« ±0.6745^/    f^  ,v. 
V  m  (m— 1) 

Colmnn  11  gives  the  probable  error  of  the  devation  of  the  bench  mark  under  con- 
sideration when  referred  to  the  first  bench  mark  in  the  tabulation,  computed  by  the 

formula  B=±^/sr*. 


Column  12  gives  the  rod  connection  that  has  been  applied  to  the  elevation  of  bendi 
mark  in  column  1. 

Column  13  gives  the  elevation  of  the  bench  mark  in  column  1  in  meters  above 
Cairo  datum;  value  of  1  meter  =  3.2808693  feet 

Column  14  gives  the  elevation  of  the  bench  mark  in  column  1  in  feet  above  Cairo 
datum. 

Column  15  gives  the  initial  of  the  observer's  name:  W.  denotes  W.  8.  Williams, 
H.  denotes  Eugene  L.  Harman,  and  F.  denotes  F.  B.  Williams. 

Bespectfully  submitted. 

W.  B.  Williams,  Surpeyor, 

Gapt  Mason  M.  Patrick, 

CorpB  of  Engineers,  U.  S.  A, 
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Table  No.  7. 

dbbcrifnonb  and  elbvationb  of  pbbcisb  level  bench  mabkb,  bbainerd,  minn.,  to 

lake  itasca,  minn. 

[Season  1900.    W.  S.  Williams  and  B.  L.  Haiman,  levelen.] 

Elevations  are  expressed  in  both  meters  and  feet  above  the  Cairo  datum  plane. 

One  meter  is  taken  as  3.2808693  feet 

Preliminary  value  of  mean  Gulf  level  at  Biloxi,  Miss.,  is  21.26  feet  above  the  Oairo 
datum  plane. 

The  letters  P.  B.  M.  denote  a  precise  level  bench  mark  which  is  set  with  special 
care  so  as  to  be  practically  permanent:  those  described  as  a  tile  and  pipe  consist  of  a 
vitrified  tile  18  bv  18  by  4  mches,  in  the  center  of  which  is  set  vertically  witJi  lead  a 
three-eighths-inch  copper  bolt,  the  upper  end  beinff  a  little  above  the  upper  surface  of 
the  tile.  Surrounding  the  bolt  on  the  surface  of  tne  tile  is  the  inscription,  ''Missis- 
sippi River  Commission,  1898,  U.  S.,P.  B.M."  This  tile  is  buried  m  the  ground 
from  3  to  3}  feet  beneath  the  sur&u».  On  top  of  the  tile  is  placed  a  4-inch  wrought- 
iron  ^  pipe  4  feet  long  concentric  with  the  copper  bolt;  the  lower  end  of  the  pipe 
is  split  into  quarters  and  spread  out  to  prevent  the  pipe  from  heaving  by  frost  or 
l)eing  pulled  up.  A.  cast  brass  cap  fits  over  the  top  of  the  pipe  and  is  riveted  thereto. 
The  cap  has  the  following  inscription  in  sunken  letters:  '*  Mississippi  River  Commis- 
sion, $250  fine  for  disturbing  this  mark.    1898.    P.B.M.,U.S.    Latitude  . 

Longitude .    Elevation  above  sea .*'    The  elevation  of  the  top  of  the  cap  is 

determined;  the  structure  has  thus  two  bench  marks.  The  letters  T.  6.  M.  denote  a 
temporary  bench  mark  whose  elevation  is  as  well  determined  as  that  of  a  P.  B.  M. ; 
those  described  are  considered  practically  permanent  for  a  number  of  vears. 

All  witness  trees  are  blazed  with  a  A  facing  the  bench  mark.  Where  distances 
from  trdck  are  given  the  center  is  intended. 

@  North  Base  (Brainerd  base  line)  is  a  tile  and  pipe  in  center  of  Mill  street  in 
northeast  Brainerd,  Minn.,  about  150  meters  from  left  bank  of  river,  11  meters  nearly 
south  of  switch  block  on  Brainerd  and  Northern  Minnesota  Railway,  40  meters 
northeast  of  road  crossing,  and  opposite  east  and  west  roadway  through  Brainerd 
Lumber  Company's  lumber  yard. 

Elevation  bolt  m  tile,  373.1287  meters,  1,224.186  feet. 

Elevation  cap  on  pipe,  374.3436  meters,  1,228.172  feet 

P.  B.  M.  *J^  IS  a  tile  and  pipe  in  northeast  Brainerd,  Minn.,  25  meters  back  from 
left  bank  of  river,  in  front  of  XVW  sawmill,  25  meters  toward  river  from  rsdlroad 
track,  and  about  250  meters  below  end  of  railroad  bridge.  Blazed  tree;  Norway 
pine,  166**  ly,  20.5  meters;  @  North  Base,  17**  33^  163.8  meters. 

Elevation  bolt  in  tile,  373.6324  meters,  1,225.839  feet. 

Elevation  cap  on  pipe,  374.8400  meters,  1,229,801  feet 

T.  B.  M.  201  of  1898  is  nail  in  root  of  10-inch  jack  pine,  15  meters  south  of  ®  North 
Base,  Brainerd. 

Elevation,  373.8310  meters,  1,326.491  feet. 

T.  B.  M.  3  is  a  20-penny  wire  nail  in  west  root  of  12-inch  pine  stump,  about  11  meters 
east  of  center  of  Brainerd  and  Northern  Minnesota  Railway  track  and  35  meters  south 
of  road  crossing,  and  about  400  meters  south  of  Leaks  sidmg  signboard. 

Elevation,  377.9578  meters,  1,240.030  feet 

Base  rail  opposite  Ijcaks  siding  signboard. 

Elevation  379.4146  meters,  1,244.810  feet 

T.  B.  M.  5  is  20-penny  wire  nail  in  top  of  14-inch  pine  stump  7}  meters  east  of 
track  of  Brainerd  and  Northern  Minnesota  Railway  and  about  250  meters  south  of 
milepost  6. 

Elevation,  378.6710  meters,  1,242.370  feet 

T.  B.  M.  6  is  nail  in  root  of  burnt  stump  7  meters  east  of  track  of  Brainerd  and 
Northern  Minnesota  Railway,  opposite  whistiing  post,  and  about  680  meters  north  of 
milepost  6. 

Elevation,  378.6404  meters,  1,242.270  feet 

P.  B.  M.  Merrifield  is  tile  and  pipe,  marked  1898,  on  west  edge  of  right  of  way  of 
Brainerd  and  Northern  Minnesota  Railway  at  Merrfield  station  and  post-office,  at 
east  end  of  Long  Lake.  It  is  12}  meters  west  of  track,  78  meters  south  of  store  and 
post-office  builoing  belonging  to  Ernest  Niles;  175  meters  north  of  south  end  of 
Merrifield  siding,  one-foumi  mile  north  of  milepost  8  from  Brainerd.  A  16-inch 
jack  pine  bearing  T.  B.  M.  8  stands  6  meters  west;  an  18-inch  Norway  pine  stands  6 
meters  nortiiwest  both  blazed  with  A  facinjr  the  pipe. 

Elevation  bolt  m  tile,  376.8962  meters,  1,2:)«.547  feet 
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Elevation  cap  on  pipe,  378.1090  meters,  1,240.526  feet. 

Base  of  rail  at  Merrifield  station  opposite  signboard. 

Elevation,  377.9441  meters,  1,239.985  feet 

T.  B.  M.  10  is  lO-penny  wire  nail  in  north  root  of  12-inch  Jack  pine  standing  18 
meters  east  of  track  of  Brainerd  and  Northern  Minnesota  Hallway,  and  about  900 
meters  north  of  milepost  9.    Tree  has  A  over  nail. 

Elevation,  377.8132  meters,  1,239.556  feet 

T.  B.  M.  13  is  wire  nail  in  root  of  16-inch  jack  pine  20  meters  west  of  track  of 
Brainerd  and  Northern  Minnesota  Railway  and  opposite  the  third  telegraph  pole 
north  of  milepost  11. 

Elevation,  378.1854  meters,  1,240.777  feet 

T.  B.  M.  14  is  wire  nail  in  root  of  13-inch  jack  pine,  14  meters  north  of  track  of 
Brainerd  and  Northern  Minnesota  Railway,  85  meters  west  of  milepost  12.  Tree 
blazed  with  A  over  the  nail. 

Elevation,  378.3769  meters,  1,241.405  feet 

Base  of  rail  opposite  Hubert,  Minn.,  station. 

Elevation,  373.9925  meters,  1,227.021  feet 

T.  B.  M.  16  is  wire  nail  in  root  of  small  oak  tree  at  Hubert  station,  16  meters  west 
of  track  of  Brainerd  and  Northern  Minnesota  Railway  and  17  meters  south  of  sec- 
tion house. 

Elevation,  373.5123  meters,  1,225.445  feet 

T.  B.  M.  18  is  wire  nail  in  stump  5  meters  west  of  track  of  Brainerd  and  Northern 
Minnesota  Railway,  127  meters  north  of  milepost  15,  and  on  north  side  of  farm  road 
crossing. 

Elevation,  379.9054  meters,  1,246.420  feet 

T.  B.  M.  20  is  wire  nail  in  top  of  2-foot  pine  stump  20  meters  west  of  track  of 
Brainerd  and  Northern  Minnesota  Railway,  about  150  meters  north  of  road  crossing, 
and  1,000  meters  south  of  milepost  17. 

Elevation,  373.2120  meters,  1,224.460  feet 

T.  B.  M.  21  is  wire  nail  in  root  of  burnt  pine  stump  15  meters  east  of  track  of 
Bndnerd  and  Northern  Minnesota  Railway,  at  south  ena  of  cut,  and  385  meters  north 
of  milepost  17. 

Elevation,  378.5722  meters,  1,242.046  feet 

T.  B.  M.  22  is  wire  nail  in  southwest  root  of  15-inch  pine  tree  35  meters  east  of 
track  of  Brainerd  and  Northern  Minnesota  Railway,  and  distant  one-third  length  of 
fill  from  its  south  end.    It  is  about  750  meters  north  of  milepost  18. 

Elevation,  384.8198  meters,  1,262.543  feet 

T.  B.  M.  23  is  wire  nail  in  west  root  of  a  double  jack  pine  16  meters  west  of  track 
of  Brainerd  and  Northern  Minnesota  Railway, '378  meters  south  of  milepost  20. 
Tree  is  blazed  on  east  (or  track)  side. 

Elevation,  395.2482  meters,  1,296.758  feet 

T.  B.  M.  24  is  wire  nail  in  southwest  root  of  double  Norway  pine  at  Pec^uot,  Minn. 
It  stands  37  meters  east  of  track  of  Brainerd  and  Northern  Minnesota  Railway,  and 
20  meters  south  of  old  station,  at  rear  of  A.  L.  Cole's  store  and  post^ffice. 

Elevation,  397.1784  meters,  1^303.090  feet 

P.  B.  M.  Pequot  is  tile  and  pipe  marked  1898,  standing  in  the  northeast  comer  of 
the  yard  of  Alfred  Lawrence  in  the  village  of  Pequot,  Minn.  It  is  on  south  side  of 
street  leading  west  from  A.  L.  CJole's  store  and  post-oflSce.  Pipe  is  57  meters  west 
of  track  of  Brainerd  and  Northern  Minnesota  Railway. 

Elevation  bolt  in  tile,  395.7664  meters,  1,298.458  feet 

Elevation  cap  on  pipe,  396.9755  meters,  1,302.425  feet 

Base  of  raU  at  Pequot,  Minn.,  at  old  station,  rear  of  A.  L.  Cole's  store. 

Elevation,  396.1894  meters,  1,299.846  feet 

T.  B.  M.  26  is  wire  nail  in  north  root  of  stump  4  meters  west  of  track  of  Brainerd 
and  Northern  Minnesota  Railway,  at  south  end  of  long  fill  and  north  end  of  long 
cut,  274  meters  north  of  milepost  23. 

Elevation,  394.3618  meters,  1,293.850  feet 

Base  of  rail  at  Jenkins  water  tank. 

Elevation,  392.8271  meters,  1,288.814  feet 

T.  B.  M.  28  is  wire  nail  in  burnt  pine  stump  11  meters  west  of  track  of  Brainerd 
and  Northern  Minnesota  Railway  and  9  meters  north  of  center  of  Jenkins  water 
tank. 

Elevation,  392.6435  meters,  1,288.212  feet. 

T.  B.  M.  30  is  wire  nail  in  roof  of  poplar  tree  40  west  meters  of  track  of  Brainerd 
and  Northern  Minnesota  Railway  and  opposite  sixth  telegraph  pole  north  of  mile- 
post 26. 

Elevation,  395.0156  meters,  1,295.995  feet 

Sup.  Eng.— 01 8 
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T.  B.  M.  31  ie  wire  nail  in  east  root  of  lone  12-inch  poplar  tree  20  meters  west  of 
track  of  Brainerd  and  Northern  Minnesota  Railway  and  opposite  milepost  27. 

Elevation,  394.4509  meters,  1,294.142  feet. 

T.  B.  M.  32  is  wire  nail  in  east  root  of  14-inch  jack  pine  17  meters  west  of  track 
of  Brainerd  and  Northern  Minnesota  Railway,  opposite  milepost  28,  35  meters  south 
of  road  crossing^  318  meters  south  of  south  end  of  railroad  trestle  over  Pine  River. 
Tree  blazed  with  A  over  nail. 

Elevation,  396.5923  meters,  1^301.167  feet 

Base  of  rail  on  bridge  over  Pme  River. 

Elevation,  396.4033  meters,  1,300.547  feet. 

T.  B.  M.  33  is  wire  nail  in  stump  5  meters  west  of  track  of  Brainerd  and  Northern 
Minnesota  Railway,  640  meters  south  of  trestle  over  Norway  Brook  and  halfway 
between  mileposts  29  and  30. 

Elevation,  399.0328  meters.  1,309.174  feet. 

Base  of  rail  on  bridge  over  Norway  Brook. 

Elevation,  397.9288  meters,  1,306.552  feet 

Base  of  rail  at  Pine  River,  Minn.,  station. 

Elevation,  401.2179  meters,  1,316.343  feet 

T.  B.  M.  35  is  wire  nail  in  west  root  of  14-inch  jack  pine  in  the  village  of  Pine 
Rivep,  Minn.  It  is  near  wagon  road,  16  meters  east  of  track  of  Brainerd  and  North- 
em  Minnesota  Railway,  215  meters  north  of  railway  station,  and  180  meters  south  of 
section  house 

Elevation,  401.8932  meters,  1,318.559  feet 

P.  B.  M.  Pine  River  is  tQe  and  pipe,  marked  1898,  in  the  village  of  Pine  River, 
Minn.  It  is  15  meters  west  of  track  of  Brainerd  and  Northern  Minnesota  Railway,  1 
foot  east  of  west  right-of-way  fence,  26  meters  south  of  south  end  of  section  house. 

Elevation  bolt  in  tile,  400.9709  meters,  1,315.533  feet 

Elevation  cap  on  pipe,  402.1755  meters,  1,319.485  feet 

T.  B.  M.  37  IS  wire  nail  in  new  stump  of  3-inch  jack  pine  17  meters  west  of  track 
of  Brainerd  and  Northern  Minnesota  Railway,  opposite  seventh  telegraph  pole  north 
of  milepost  32. 

Elevation,  405.8167  meters,  1,331.432  feet 

T.  B.  M.  39  is  wire  nail  in  east  root  of  stump  4}  meters  east  of  track  of  Brainerd 
and  Northern  Minnesota  Railway,  8  meters  north  of  milepost  34,  and  about  700  meters 
south  of  Mildred  Station. 

Elevation,  415.3721  meters,  1,362.782  feet 

Base  of  rail  at  Mildred  station. 

Elevation,  416.4442  meters,  1,366.299  feet 

T.  B.  M.  41  is  wire  naU  in  root  of 'burnt  stump  at  base  of  fill  on  west  side  of  track 
of  Brainerd  and  Northern  Minnesota  Railway,  83  meters  north  of  milepost  36. 

Elevation,  412.8082  meters,  1,354.370  feet 

T.  B.  M.  43  is  wire  nail  in  northwest  root  of  10-inch  jack  pine  15  meters  east  of 
track  of  Brainerd  and  Northern  Minnesota  Railway,  6  meters  east  of  milepost  38. 
Tree  blazed  with  . .  "A  over  nail. 

Elevation,  417.4432  meters,  1,369.577  feet. 

Base  of  rail  on  bridge  over  Twenty-four-Mile  Greek. 

Elevation,  414.1312  meters,  1,358.710  feet 

Base  of  nul  at  Backus,  Minn.,  station. 

Elevation,  414.6833  meters,  1,360.522  feet 

P.  B.  M.  Backus  is  tile  and  pipe,  marked  1898,  at  the  villa^  of  Backus,  Minn.,  on 
land  of  the  Pine  Tree  Lumber  Company,  at  brow  of  hill  sloping  east,  26  meters  east 
of  track  of  Brainerd  and  Northern  Mmnesota  Railway,  41  meters  south  of  wagon 
road  leading  west  across  railway,  37  meters  north  of  north  end  of  station  house,  61 
meters  norm  of  water  tank.  A  14-inch  and  a  10-inch  pine  tree,  blazed  with  A  &u^ 
ing  pipe,  stand  on  sloi)e  of  hill,  15}  meters  northeast  and  22  meters  east,  respectively, 
from  pipe. 

Elevation  bolt  in  tile,  413.4380  meters,  1,356.436  feet 

Elevation  cap  on  pipe,  414.6474  meters,  1,360.404  feet. 

T.  B.  M.  46  IS  wire  nail  in  west  root  of  pine  stump  13  meters  east  of  track  of 
Brainerd  and  Northern  Minnesota  Railway  opposite  Koop's  sawmill  at  ''Spur  of 
42/'  and  340  meters  north  of  milepost  41 

Elevation,  416.2500  meters,  1,865.662  feet 

Base  of  rail  opposite  Island  Lake  signboard. 

Elevation,  415.6301  meters,  1,363.628  feet 

T.  B.  M.  48  is  wire  nail  in  west  root  of  pine  stump  2  meters  east  of  eighth  tel^gn^h 
pole  north  of  milepost  43,  Brainerd  and  Northern  Minnesota  Railway. 

Elevation,  411.0249  meters,  1,848.519  feet 
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T.  B.  M.  49  is  wire  nail  in  root  of  burnt  stamp  17  meters  west  of  track  of  Brainerd 
and  Northern  Minnesota  Railway,  at  edge  of  timber,  and  opposite  milepost  44. 

Elevation,  413.5069  meters,  1,356.662  feet. 

T.  B.  M.  50  is  wire  nail  in  top  of  stump  3  meters  west  of  track  of  Brainerd  and 
Northern  Minnesota  Railway,  at  north  edge  of  swamp  and  south  end  of  small  cut, 
155  meters  north  of  milepost  45. 

Elevation,  418.1182  meters,  1,371.791  feet. 

T.  B.  M.  52  is  wire  nail  in  top  of  stump  5  meters  west  of  track  of  Brainerd  and 
Northern  Minnesota  Railway,  at  north  end  of  tangent  and  south  end  of  small  cut 
on  curve.  1}  miles  south  of  Hackensack,  Minn. 

Elevation,  428.9190  meters,  1,407.227  feet. 

P.  B.  M.  Hackensack  is  tile  and  pipe,  marked  1898,  in  village  of  Hackensack, 
Minn.,  about  10  meters  east  of  main  track  of  Brainerd  and  Northern  Minnesota  Rail- 
way, 10  meters  north  of  and  in  line  with  front  of  section  house,  and  90  meters 
south  of  station. 

Elevation  bolt  in  tile,  428.8897  meters,  1,407.131  feet 

Elevation  cap  on  pipe,  430.1039  meters,  1,411.115  feet 

T.  B.  M.  53  IS  center  of  square  hole  cut  in  top  of  embedded  granite  bowlder  at 
village  of  Hackensack,  Minn.,  5  meters  north  of  tel^raph  pole,  2  meteis  west  of  side 
track,  9  meters  east  of  main  track  of  Brainerd  and  Nortnem  Minnesota  Railway,  53} 
meters  south  of  center  of  station. 

Elevation,  429.2425  meters,  1,408.289  feet 

Base  of  rail  at  Hackensack  station. 

Elevation,  429.6232  meters,  1,409.538  feet 

T.  B.  M.  54  is  wire  nail  in  top  of  burnt  stump  3  meters  east  of  track  of  Brainerd 
and  Northern  Minnesota  Railway,  690  meters  south  of  milepost  49. 

Elevation,  437,3650  meters,  1,434.937  feet. 

T.  B.  M.  55  is  wire  nail  in  top  of  birch  stump  7  meters  west  of  track  of  Brainerd 
and  Northern  Minnesota  Railway,  li  telegraph  poles  north  of  milepost  50. 

Elevation,  439.8802  meters,  1,443.189  feet 

T.  B.  M.  56  is  wire  nail  in  east  root  of  8-inch  white  pine  tree  20  meters  west  of 
track  of  Brainerd  and  Northern  Minnesota  Railway,  1}  tel^raph  poles  south  of 
milepost  51. 

Elevation,  432.7959  meters,  1,419.947  feet 

T.  B.  M.  57  is  wire  nail  in  top  of  2-foot  white  pine  stump  at  north  aide  of  wagon 
road  at  road  croBsinff,  7  meters  east  of  track  of  Brainerd  and  Northern  Minnesota 
Railway,  at  south  end  of  Lothrop  siding. 

Elevation,  431.7085  meters,  1,416.379  feet.  ' 

Base  of  rail  at  Lothrop  station. 

Elevation,  430.4650  meters^  1,412.299  feet 

P.  B.  M.  Portage  Lake  is  tile  and  pipe,  marked  1898^  on  hillside  opposite  northeast 
comer  of  Portage  Lake,  12  meters  east  of  track  of  Brainerd  and  Northern  Minnesota 
Railway,  and  15  meters  east  of  and  opposite  water  tower  known  as  Hunters  water 
tower,  one-half  mile  south  of  south  end  of  Hunte^  siding. 

Elevation  bolt  in  tile,  429.7960  meters,  1,410.104  feet 

Elevation  cap  on  pipe,  431.0094  meters,  1,414.086  feet 

T.  B.  M.  60=01d  K.  K.  B.  M.  is  nail  in  root  of  lax^  pine  stump  on  east  side  of 
Bide  track  at  Hunters  siding,  70  meters  north  of  head  block  at  south  end  of  switeh. 

Elevation,  429.2736  meters,  1,408.391  feet 

Base  of  nul  opposite  Hunters  signboard. 

Elevation,  429.1899  meters,  1,408.116  feet 

T.  B.  M.  62  is  wire  nail  in  top  of  20-inch  stump  on  bank  of  lake  at  end  of  cut  and 
b^innii^  of  fill,  3  meters  west  of  track  of  Brainerd  and  Northern  Minnesota  Rail- 
way, and  237  meters  north  of  milepost  56. 

Elevation,  415.1643  meters,  1,362.100  feet 

T.  B.  M.  63  is  wire  nail  in  cap  of  first  bent  at  south  end  of  trestle  of  Leech  Lake 
Bridge,  on  west  side  of  track  of  Brainerd  and  Northern  Minnesota  Railway. 

Elevation,  406.7041  meters,  1,334.343  feet 

Base  of  rail  at  south  end  of  trestle  of  Leech  Lake  Bridge. 

Elevation,  407.1756  meters,  1,335.890  feet 

T.  B.  M.  64  is  blue  keel  mark  on  highest  point  of  granite  bowlder  at  south  end  of 
first  cut  north  of  trestle  over  arm  of  LSech  Lake,  known  as  "Leech  Lake  Bridge,"  3 
meters  east  of  track  of  Brainerd  and  Northern  Minnesota  Railway,  and  375  meters 
south  of  milepost  58. 

Elevation,  403.8916  meters,  1,325.116  feet 

Base  of  rail  on  first  bridge  north  of  milepost  58. 

Elevation,  408.7019  meters,  1,324.493  feet 
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Water  surface  of  Leech  Lake  at  first  bridge  north  of  milepoet  58,  at  11  a.  m.,  Sep- 
tember 5,  1900. 

Elevation,  400.6438  meters,  1,314.460  feet. 

T.  B.  M.  65  is  highest  point  on  granite  bowlder  3  meters  east  of  track  of  Brainerd 
and  Northern  Minnesota  Railway,  at  north  end  of  cut,  and  282  meters  south  of  mile- 
post  59. 

Elevation,  405.3295  meters,  1,329.833  feet 

Base  of  rail  on  first  bridge  north  of  milepost  59. 

Elevation,  404.1895  meters,  1,326.093  feet. 

P.  B.  M.  VValker  is  tile  and  pipe,  marked  1898,  in  town  of  Walker,  Minn.,  on  top 
bank  of  south  shore  of  Leech  Lake,  on  land  of  Capt.  Ely  Wright  on  north  side  of 
Cleveland  boulevard  and  east  side  of  Third  street.  Pipe  stands  two-thirda  meter 
north  of  north  line  of  and  three-fourths  meter  east  of  northwest  corner  of  porch  of 
Mr.  Wright's  cottage. 

Elevation  bolt  in  tile,  408.9257  meters,  1,341.632  feet. 

Elevation  cap  on  pipe,  410.1314  meters,  1,345.588  feet. 

P.  B.  M.  Cole  is  center  of  small  square  cut  on  northeast  comer  of  bed  plate  under' 
iron  column  at  southeast  comer  of  the  store  building  know^n  as  the  Cole  Block,  stand- 
ing on  the  northwest  comer  of  Minnesota  avenue  and  Fifth  street,  in  the  town  of 
Walker,  Minn. 

Elevation,  408.3773  meters,  1,339.833  feet. 

P.  B.  M.  Water  Tank  is  top  of  copper  bolt  leaded  vertically  into  top  of  southwest 
comer  of  sandstone  cap  on  northwest  pier  forming  the  west  wing  foundations  of 
water  tank,  in  south  portion  of  the  town  of  Walker^  Minn.  Tank  stands  on  knoll  on 
east  side  of  Fifth  street.  The  letters  U.  S.  P.  B.  M..  are  cut  in  the  stone  around  the 
bolt. 

Elevation,  420.1092  meters,  1,378.323  feet. 

Base  of  rail  at  Walker,  Minn.,  station. 

Elevation,  408.1918  meters,  1,339.224  feet. 

T.  B.  M.  69  is  point  in  small  square  cut  on  embedded  granite  bowlder,  about  fiush 
with  ground,  ana  letters  U.  S.  cut  under  square,  5  meters  north  of  track  of  Brainerd 
and  Northern  Minnesota  Railway  at  west  end  of  short  cut  and  east  end  of  long  fill 
w^here  the  Brainerd  and  Northern  Minnesota  Railway  becomesparallel  to  the  Great 
Northern  Railway,  about  three-fourths  mile  west  of  station  at  Walker,  Minn. 

Elevation,  410.3966  meters,  1,346.458  feet. 

Base  of  rail  at  crossing  of  Brainerd  and  Northern  Minnesota  Railway  and  Great 
Northern  Railway. 

Elevation,  406.5763  meters,  1,333.924  feet. 

T.  B.  M.  71  is  wire  nail  in  east  root  of  30-inch  white  oak  stump,  3  meters  west  of 
track  of  Great  Northern  Railway,  244  meters  north  of  crossing  of  Brainerd  and 
Northern  Minnesota  Railway  and  Great  Northern  Railway. 

Elevation,  405.3557  meters,  1,329.919  feet. 

Base  of  rail  on  Drawbridge  No.  59,  over  Kabekona  Narrows. 

Elevation,  404.6178  meters,  1,327.498  feet. 

T.  B.  M.  72  is  wire  nail  in  northeast  root  of  S^-foot  white  pine  tree,  having  a  hollow 
burnt  out  on  the  south  side.  Tree  stands  about  16  meters  west  of  track  of  Great 
Northern  Railway  at  the  north  edge  of  bottom  along  the  Kabekona  Narrows,  780 
meters  north  of  center  of  Drawbridge  No.  59  over  Kabekona  Narrows  and  135  meters 
south  of  south  end  of  railroad  cut. 

Elevation,  404.0861  meters,  1,325.754  feet. 

R.  R.  B.  M.  is  bench  cut  on  root  of  13-inch  black  oak  tree,  about  12  meters  east  of 
track  of  Great  Northem  Railway,  about  770  meters  north  of  center  of  Drawbridge 
No.  59  over  Kabekona  Narrows.    Elevation  marked  on  tree,  1,287.48. 

Elevation,  403.1438  meters,  1,322.662  feet. 

T.  B.  M.  73  is  20d.  wire  nail  in  middle  of  top  of  2-foot  Norway  pine  stump  2 J  meters 
east  of  track  of  Great  Northern  Railway,  and  15  meters  north  of  signboard  reading, 
*  *  Drawbridge  one  mile.  * ' 

Elevation,  411.6160  meters,  1,350.468  feet. 

P.  B.  M.  Leech  Lake  is  tile  and  pipe,  marked  1898,  at  Leech  Lake  siding  on  Great 
Northem  Railway,  24  meters  west  of  track,  15  meters  west  of  west  side  of  and  directly 
opposite  center  of  water  tank.  It  is  4  meters  east  of  edge  of  timber,  806  meters  south 
oi  milepost  124. 

Elevation  bolt  in  tile,  412.3524  meters,  1,352.874  feet. 

Elevation  cap  on  pipe,  413.5567  meters,  1,356.825  feet 

Base  of  rail  opposite  Leech  Lake  signboard. 

Elevation,  413.0285  meters,  1,355.093  feet. 

T.  B.  M.  77  is  wire  nail  in  top  of  14-inch  poplar  stump  3}  meters  west  of  track  of 
Great  Northem  Railway,  618  meters  north  of  milepoet  125. 
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Elevation,  406.8997  meters,  1,334.985  feet. 

T.  B.  M.  78  is  wire  nail  in  root  of  burnt  stump  8  meters  east  of  track  of  Great 
Northern  Railway,  and  about  200  meters  north  of  milepost  127. 

Elevation,  405.5540  meters,  1,330.570  feet. 

T.  B.  M.  79  is  top  of  knob  cut  on  highest  point  of  bowlder  projecting  about  3 
inches  out  of  ground  among  three  higher  bowlders  5  meters  east  of  track  of  Great 
Northern  Railway,  and  822  meters  north  of  milepost  128. 

Elevation,  403.3380  meters,  1,323.299  feet. 

Base  of  rail  at  center  of  trestle  over  marsh  below  Wilkinson,  being  just  north  of 
milepost  129. 

Elevation,  403.3777  meters,  1,323.430  feet. 

T.  B.  M.  80  is  wire  nail  in  8-inch  spruce  stump  about  15  meters  west  of  track  of 
Great  Northern  Railway,  at  north  end  of  a  borrow  pit  and  444  meters  south  of  mile- 
post 130. 

Elevation,  403.8920  meters,  1,325.117  feet. 

R.  R.  B.  M.  is  bench  cut  on  stump  on  west  side  of  track  of  Great  Northern  Rail- 
way, 22  meters  south  of  Wilkinson  signboard.    Elevation  marked  on  stump,  1,301.98. 

Elevation,  408.5096  meters,  1,340.267  feet. 

Base  of  rail  opposite  Wilkinson,  Minn.,  signboard. 

Elevation,  408.7102  meters,  1,340.925  feet. 

T.  B.  M.  81  is  wire  nail  in  8-inch  stump  5  meters  west  of  track  of  Great  Northern 
Railway  and  7  meters  north  of  northern  one  of  two  hand-car  houses  at  Wilkinson 
Station. 

Elevation,  407.3339  meters,  1,336.409  feet. 

T.  B.  M.  82  is  wire  nail  in  top  of  a  2-foot  cedar  stump  at  foot  of  embankment  on 
west  side  of  Great  Northern  Railway,  415  meters  nortn  of  milepost  131  and  1,200 
meters  south  of  Drawbridge  No.  61  over  Steamboat  River. 

Elevation,  402.8071  meters,  1,321.557  feet. 

T.  B.  M.  83  =R.  R.  B.  M.  is  a  tack  in  bench  cut  on  southwest  root  of  an  18-inch 
basswood  tree  near  Steamboat  River,  17  meters  east  of  track  of  Great  Northern  Rail- 
way and  210  meters  south  of  center  of  Drawbridge  No.  61  over  Steamboat  River. 

Elevation,  404.2134  meters^  1,326.171  feet. 

P.  B.  M.  Steamboat  Lake  is  tile  and  pipe  marked  1898,  on  high  ground  near  old 
Indian  hut,  and  about  18  meters  from  two  Indian  graves,  3  meters  east  of  edge  of 
bank  of  borrow  pit,  19  meters  east  of  track  of  Great  Northern  Railway,  201  meters 
south  of  south  end  of  drawspan  of  Drawbridge  No.  61  over  Steamboat  River  at  east 
end  of  Steamboat  Lake. 

Elevation  bolt  in  tile,  404.1849  meters,  1,326,078  feet. 

Elevation  cap  on  pipe,  405.3914  meters,  1,330.036  feet. 

Base  of  rail  on  Drawbridge  No.  61  over  Steamboat  River. 

Elevation,  404.5948  meters,  1,327.423  feet. 

T.  B.  M.  85  is  wire  nail  in  west  root  of  16-inch  elm  tree  15  meters  east  of  track  of 
Great  Northern  Railway,  at  edge  of  right  of  way,  at  north  edge  of  swamp,  a  little 
north  of  milepost  133. 

Elevation,  406.4855  meters,  1,333.626  feet. 

R.  R.  B.  M .  one-half  mile  north  of  milepost  133.  Elevation  written  over  bench, 
1,307.00. 

Elevation,  409.2419  meters,  1^342.669  feet 

T.  B.  M.  86  is  a  20d.  wire  nail  in  west  edge  of  top  of  2-foot  pine  stump  4  meters 
from  track  of  Great  Northern  Railway,  150  meters  north  of  milepost  134. 

Elevation,  413.5045  meters,  1,356.654  feet. 

T.  B.  M.  87  is  wire  nail  in  sawed  bench  on  large  pine  stump  2  J  meters  east  of  track 
of  Great  Northern  Railway,  415  meters  north  of  milepost  135. 

Elevation,  414.1183  meters,  1,358.668  feet. 

T.  B.  M.  89  is  wire  nail  in  top  of  4-foot  white  pine  stump  5}  meters  east  of  track 
of  Great  Northern  Railway,  612  meters  south  of  milepost  137. 

Elevation,  415.1483  meters,  1,362.047  feet. 

T.  B.  M.  90  is  wire  nail  in  top  of  12-inch  pine  stump  6  meters  west  of  track  of  Great 
Northern  Railway,  160  meters  south  of  road  crossing,  and  374  meters  south  of  mile- 
post 138. 

Elevation,  412.1337  meters,  1,352.157  feet. 

P.  B.  M.  Wye  is  tile  and  pipe,  marked  1898,  in  the  wye  at  the  junction  of  the  Park 
Rapids  Division  of  the  Great  Northern  Railway  and  the  main  line  at  Cass  Lake, 
Minn.,  in  south  fork  of  wye  on  line  of  the  south  line  tangent  produced,  and  113 
meters  north  of  head  block  of  switch  at  south  point  of  wye.  It  is  12.6  meters  west 
of  track  of  east  leg  and  23.4  meters  east  of  track  of  west  leg  of  the  wye. 

Elevation  bolt  in  tile,  412.0361  meters,  1,351.837  feet. 

Elevation  capon  pipe,  413.2506  meters,  1,355.821  feet 
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T.  B.  M.  93  is  wire  nail  in  top  of  90-inch  pine  stump  14  meters  eoath  of  track  of 
Great  Northern  Bailway,  10  meters  west  of  west  end  of  Bridge  No.  231,  746  meters 
east  of  milepost  103,  and  about  2  miles  west  of  station  at  Oass  Lake,  Minn. 

Elevation,  408.5428  meters,  1,340.376  feet 

T.  B.  M.  94  is  wire  nail  in  top  of  10-inch  jack  pine  stomp  9  meters  south  of  track 

of  Great  Northern  Bailway,  9  meters  west  of  signpost  marked  j^  (whistle  for  road 
crossing),  48  meters  east  of  milepost  102. 

Elevation,  416.0206  meters,  1,364.909  feet 

Base  of  rail  at  Farris,  Minn.,  station 

Elevation,  417.7386  meters,  1,370.546  feet 

T.  B.  M.  97  is  wire  nail  in  small  pine  stump  on  bank  of  cat  5  meters  south  of  track 
of  Great  Northern  Railway  and  298  meters  west  of  milepost  101. 

Elevation,  419.2421  meters,  1,375.479  feet 

T.  B.  M.  Midge  Lake  is  tile  and  pi^  marked  1898,  in  scattering  jack  pines  on  slope 
of  south  bank  of  Midge  Lake.  It  is  22  meters  north  of  track  of  Great  Northern 
Railway,  19  meters  south  of  water's  edee  of  Midge  Lake,  62  meters  east  of  point  where 
the  water's  edge  of  lake  is  nearest  the  railway,  170  meters  west  of  milepost  100. 
Two  blazed  jack  pines  stand  east  3.1  meters  and  4.7  meters,  respectively;  two  others 
stand  westerly  3.8  meters  and  4.8  meters,  respectively;  telegraph  pole  stands  11 
meters  south. 

Elevation  bolt  in  tile,  410.9327  meters,  1,348.216  feet 

Elevation  cap  on  pipe,  412.1419  meters,  1,362.184  feet 

T.  B.  M.  101  la  wire  nail  in  top  of  13-inch  stump  4}  meters  north  of  track  of  Great 
Northern  Railway,  and  196  meters  west  of  milepost  99. 

Elevation,  410.9448  meters,  1,348.256  feet 

T.  B.  M.  102  is  wire  nail  in  top  of  30-inch  Norway  pine  stump  11  meters  north  of 
track  of  Great  Northern  Railway,  directly  opposite  a  log  farmhouse,  on  bemk  of  bor- 
row pit  at  edge  of  small  patch  of  plowed  ground  and  38  meters  west  of  road  crossing, 
212  meters  northwest  of  milepost  98. 

Elevation,  412.2669  meteis,  1,352.594  feet 

T.  B.  M.  103  is  wire  naU  in  east  root  of  30-inch  Norway  pine  stump  8  meters  north 
of  track  of  Great  Northern  Railway,  75  meters  west  of  culvert  No.  223,  and  about 
three-fourths  mile  east  of  Roeby  station. 

Elevation,  414.3589  meters,  1,359.457  feet 

Base  of  rail  at  Rosby  station. 

Elevation,  416.6401  meters,  1,366.942  feet 

T.  B.  M.  105  is  wire  nail  in  top  of  12-inch  tamarack  stomp  6  meters  north  of  track  of 
Great  Northern  Railway,  and  10  meters  west  of  milepost  95. 

Elevation,  417.4972  meters,  1,369.754  feet 

T.  B.  M.  107  is  wire  nail  in  west  root  of  10-inch  jack  pine  stump  5  meters  south  of 
track  of  Great  Northern  Railway,  4  meters  west  of  road  crossing,  and  97  meters  west 
of  milepost  93. 

Elevation,  420.5522  meters,  1,379.777  feet 

T.  B.  M.  108  is  wire  nail  in  top  of  12-inch  pine  stump  1  foot  north  of  north  right 
of  way  fence  of  Great  Northern  KaUway,  48  meters  east  of  road  crossing,  and  a  little 
west  of  milepost  92. 

Elevation,  421.0008  meters.  1.381.249  feet 

Base  of  rail  at  crossing  ot  Great  Northern  Railway  and  Brainerd  and  Northern 
Minnesota  Railway,  Bemidji. 

Elevation,  419.4840  meters,  1,376.272  feet 

@  Bemidji  is  tile  and  pipe  marked  1898,  planted  on  the  north  Line  of  Great 
Northern  Railway,  one-third  mile  east  of  the  point  where  the  Mississippi  River 
empties  into  Lake  Bemidji,  and  one-half  mile  east  of  the  town  of  Bemidji,  Minn. 
It  IS  on  the  north  side  of  a  deep  cut  and  75  meters  east  of  the  west  end  of  the  cut, 
and  at  the  west  end  of  a  small  garden.  The  knoll  through  which  the  railway  passes 
and  on  which  the  point  stands  is  covered  on  the  slope  with  brush  and  timber.  It 
is  about  50  meters  south  of  the  Brainerd  and  Northern  Minnesota  Railway,  and 
about  200  meters  south  of  south  end  of  Lake  Bemidji.  It  is  in  the  SE.  {  of  NE.  }  of 
sec.  16,  T.  146N..  R.  33W. 

Elevation  bolt  in  tile,  421.6430  meters,  1,383.356  feet 

Elevation  cap  on  pipe,  422.8560  meters,  1,387.335  feet 

Base  of  rail  on  Great  Northern  Railway  bridge  over  Mississippi  River  at  Benudji, 
Minn. 

Elevation,  417.7264  meters,  1,370.506  feet 

Water  sonaoe  of  Lake  Bemidji,  near  mouth  of  Mississippi  River,  morning  of  Sep- 
tember 26,  1900. 

Elevation,  414.9128  meters,  1,361.275  feet 
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T.  B.  M.  Ill  is  wire  nail  in  north  root  of  15-inch  pine  stamp  10  meters  north  of 
north  side  and  8  meters  east  of  east  end  of  station  house  of  Great  Northern  Bail  way 
at  Bemidji,  Minn. 

Elevation,  417.5543  meters,  1,369.941  feet. 

Base  of  rail  at  Great  Northern  Railway  station  at  Bemidji,  Minn. 

Elevation,  417.6837  meters,  1^370.366  feet. 

P.  B.  M.  Willets  is  tile  and  pipe  marked  1898,  in  southeast  comer  of  yard  of  E.  J. 
Willets  on  the  west  side  of  Irving  avenue,  and  north  side  of  Great  Northern  Bail- 
way  rieht  of  way  in  the  town  of  Bemidji,  Minn.  It  is  1  foot  north  of  right  of  way 
fence,  37  meters  north  of  center  of  wagon  bridge  over  ndlway  cut»  and  83  meters 
south  of  the  center  of  Second  street. 

Elevation  bolt  in  tile,  420.2492  meters,  1,378.783  feet 

Elevation  cap  on  pipe,  421.4589  meters,  1,382.752  feet 

P.  B.  M.  Bemidji  Tank  is  top  of  copper  bolt  leaded  vertically  into  the  west  one  of 
the  two  south  stone  abutments  of  city  water  tank  on  west  side  of  Irving  avenue, 
between  Second  and  Third  streets,  in  the  town  of  Bemidji,  Minn.  Bolt  is  in  the 
southeast  comer  of  the  stone  abutment,  about  3  inches  from  either  edge,  and  has 
the  letters  U.  and  S.  cut  on  either  side  of  it 

Elevation,  421.2929  meters,  1,382.207  feet 

T.  B.  M.  114  is  wire  nail  in  top  of  10-inch  pine  stump  at  farm  road  crossing,  11 
meters  south  of  spur  track  and  73  meters  west  of  head  block  of  switch  where  logging 
spur  leads  off  of  main  line  of  Great  Northern  Railway,  about  2,600  meters  west  oi 
station  at  Bemidji. 

Elevation,  422.6970  meters,  1,386.814  feet 

P.  B.  M.  Dorman  is  tile  and  pipe  marked  1898,  on  top  of  left  bank  of  Mississippi 
River,  13  meters  east  of  center  of  road  leading  south  over  Dorman' s  bridge  over  the 
Mississippi  Biver,  about  150  meters  south  of  northwest  comer  of  section  24,  T.  146 
N.,  R*  ^  W.  Blazed  trees  stand  as  follows:  One  9  meters  north,  one  5  meters  east, 
two  8i  meters  south,  and  one  bearing  T.  B.  M.  119,  10  meters  southwest. 

Elevation  bolt  in  tile,  425.4213  meters,  1,395.752  feet 

Elevation  cap  on  pipe,  426.6324  meters,  1,399.725  feet 

P.  B.  M.  Couette  is  tile  and  pipe  marked  1898,  on  right  bank  of  Mississippi  Biver, 
11  meters  from  water's  edge,  12  meters  west  of  lo^in^  road  that  leads  north  from 
Gollette's  logging  camp,  which  stands  on  shore  of  Twm  or  Loon  Lake,  1  mile  south 
of  this  point  It  is  320  meters  west  of  a  point  oi>po6ite  a  new  log  house  standing  on 
north  or  left  bank  of  the  river;  8-inch  oak  bearing  T.  B.  M.  125  stands  1.8  meters 
east,  double  birch  stands  3  meters  north,  and  a  10-inch  elm  stands  6  meters  nort^. 

Elevation  bolt  in  tile,  421.5172  meters,  1,382.943  feet 


Elevation  cap  on  pipe,  422.7308  meters,  1,386.924  feet 
@  County  line  is  tile  and    ' 


_  ^  pil)e  marked  1898,  on  rid^  covered  with  low  brush  and 

scattering  pine  and  snags,  10  miles  southwest  of  Bemidji,  Minn.,  1}  miles  southeast 
of  Mississippi  Biver,  500  meters  northwest  of  Albert  Nelson's  house,  2}  miles  north- 
west of  Maltby  post-office,  8  meters  south  of  north  line  of  Hubbard  County,  Minn. 
Section  comer  VIV  stands  east  46  meters;  22-inch  Norway  pine  tree  stands  east- 
northeast  61  meters. 

Elevation  bolt  in  tile,  453.7384  meters,  1,488.656  feet 

Elevation  cap  on  pii)e,  454.9540  meters,  1,492.645  feet 

P.  B.  M.  Hennepm  is  tile  and  pipe  marked  1898,  on  high  right  bank  of  Missiasippi 
River,  5  meters  from  top  edge  of  Dank,  in  clump  of  jack  pines  (four  of  them  billed) , 
65  meters  north  of  where  river  first  touches  b^  of  hi^h  bank,  one-half  mile  below 
mouth  of  Hennepin  Biver.    Biver  runs  north  along  this  bank. 

Elevation  bolt  in  tile,  427.7772  meters,  1,403.481  feet 

Elevation  cap  on  pipe,  428.9891  meters,  1,407.457  feet 

P.  B.  M.  Bapids  is  tile  and  pipe  marked  1898,  on  top  of  a  knoll,  on  first  bank,  on 
light  bank  of  Mississippi  Biver,  near  what  is  known  as  "the  Bapids,"  about  30  meters 
south  of  the  ford  at  the  rapids  where  the  Moose  road  crosses  the  river,  and  60  meters 
north  of  a  dam  in  the  river,  and  said  to  be  3  miles  north  of  the  mouth  of  La  Salle 
River.    River  runs  north  hero. 

Elevation  bolt  in  tile,  432.0370  meters,  1,417.457  feet 

Elevation  cap  on  pipe,  433.2468  meters,  1,421.426  feet 

P.  B.  M*  La  Salle  is  tile  and  pipe  marked  1898,  on  top  and  near  west  point  of  ridge 
on  right  bonk  of  Mississippi  River^  immediately  east  of  the  mouth  of  La  Salle  River. 
A  settier's  log  cabin  stands  in  ravme  40  meters  southeast;  a  blazed  8-inch  jack  pine 
stands  12  meters  northeast 

Elevation  bolt  in  tile,  437.3065  meters,  1,434.745  feet 

Elevation  cap  on  pipe,  438.5178  meters,  1,438.720  feet 

@  Prospect  Hill  is  tile  and  pipe  marked  1898,  on  top  of  high  hill  known  as  "Proe- 
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pect  Hill/'  about  20  meteis  east  of  bank  where  it  slopes  down  abniptly  to  the  west 
into  the  valley  of  the  Mississippi.  It  is  about  120  meters  west  of  north  and  south 
road  over  the  hill,  and  known  as  the  Itasca  road.  It  is  about  one-fourth  mile  north- 
west of  junction  of  Itasca  road  with  road  from  Smith's  camp. 

Elevation  bolt  in  tile,  518.3782  meters,  1,700.731  feet 

Elevation  cap  on  pipe,  519.5949  meters,  1,704.723  feet. 

P.  B.  M.  Sherratt  is  tUe  and  pipe  marked  1898,  on  slope  of  narrow  ridge  5  meters 
northeast  of  road  leading  to  Mississippi  Biver  from  Otto  Sherratt's  house.  It  is  400 
meters  northwest  of  junction  of  roaas,  which  junction  is  175  meters  northwest  of 
8herratt's  house.  Pipe  is  180  meters  east  of  Mississippi  Biver  at  its  nearest  point,  and 
280  meters  east  southeaat  from  bridge  over  the  river.  It  is  in  S£.  i  of  NW.  k  of 
sec.  22,  T.  124  N.,  B.36  W.  Four  blazed  jack  pines  stand  15  meters  northwest,  20 
meters  north,  13  meters  northeast,  and  65  meters  east-northeast,  respectively,  from 

Elevation  bolt  in  tile,  459.6504  meters,  1,508.053  feet 

Elevation  cap  on  pipe,  460.8686  meters,  1,512.050  feet 

P.  B.  M.  Park  Line  is  tile  and  pipe  marked  1898.  on  top  of  east  bank  of  Lake  Itasca, 
one-half  meter  west  of  fence  corner  and  in  line  witn  fence  marking  the  north  boundary 
of  the  Itasca  State  Park.  It  is  about  120° — 105  meters — ^from  house  occupied  by  Mr. 
Bust  A  lai^  white  pine  tree  standing  at  water's  edge,  10  meters  southwest  of  pipe, 
ia  blazed  facins  pipe. 

Elevation  bolt  in  tile,  457.6770  meters,  1,501.578  feet 

Elevation  cap  on  pipe,  458.8883  meters,  1,506.553  feet. 

@  Itasca  is  tue  and  pipe  marked  1898,  on  low  knoll  in  dense  growth  of  poplar  and 
aspen,  about  600  meters  northeast  of  the  Itasca  State  Park  commissioner's  house, 
about  50  meters  east  of  the  center  of  the  west  line  of  section  1,  township  143  north, 
range  36  west  This  knoll  is  on  edge  of  ridge  which  slopes  rapidly  to  the  southeast 
towurd  Floating  Bog  Creek,  and  is  about  50  meters  west  of  deep  ravine.  A  lone 
Norway  pine  stands  on  south  slope  of  knoll  26  meters  from  pipe. 

Elevation  bolt  in  tile,  473.0020  meters,  1,551.858  feet 

Elevation  cap  on  pipe,  474.2172  meters,  1,555.845  feet. 

P.  B.  M.  Pork  House  is  tile  and  pipe  marked  1898,  in  Itasca  State  Park,  Minn., 
64.5  meters  south  of  the  park  commissioner's  house,  51  meters  east  of  the  east  bank 
of  Lake  Itasca,  16  meters  west  of  angle  in  road,  and  on  north  side  of  road  leading  to 
bam. 

Elevation  bolt  in  tile,  460.0297  meters,  1,509.297  feet 

Elevation  cap  on  pipe,  461.2409  meters,  1,513.271  feet 


Table  No.  8. 

DESCRIPTIONS  AND  BLBVATIONS  OF  PRECISE  LEVEL  BENCH  MARKS,  CASS  LAKE,  MINN.,  TO 

GRAND  RAPIDS,    MINN. 

[Season  of  1900.    W.  B.  WllUams  and  E.  L.  Harman,  levelers.] 

Elevations  are  expressed  in  both  meters  and  feet  above  the  Cairo  datum  plane. 

One  meter  is  taken  as  3.2808693  feet 

For  general  notes  concerning  bench  marks,  etc,  see  beginning  of  Table  No.  7. 

Base  of  rail  at  Cass  Lake,  Mmn.,  station. 

Elevation,  411.5721  meters,  1,350.314  feet 

P.  B.  M.  Roundhouse  is  top  of  copper  bolt  leaded  vertically  into  north  end  of  door 
sill  of  double  door  to  boiler  room  at  extreme  west  end  of  Great  Northern  Railway 
roundhouse  at  Cass  Lake,  Minn.  Bolt  is  Sf  inches  from  west  edge  of  sill,  and  4} 
inches  from  north  end  of  sill. 

Elevation,  410.1450  meters,  1,345.632  feet 

U.  8.  E.  B.  M.  347,  established  bv  8t  Paul  United  States  Engineer  office,  1900, 
is  stone  and  pipe  on  top  of  high  bank  at  east  end  of  ridge  on  north  side  of  Pike  Bay, 
in  southeast  part  of  the  town  of  Cass  Lake,  Minn.,  about  500  meters  south  of  t&e 
Eastern  Railway  of  Minnesota,  a  part  of  the  Great  Northern  Railway  system,  and 
200  meters  west  of  lumber  yard  of  Scanlan  &  Gibson  Lumber  Company. 

Elevation  bolt  in  stone,  411.2864  meters,  1,349.377  feet 

Elevation  cap  on  pipe,  412.4853  meters,  1,353.310  feet. 

Base  of  rail  on  trestle  over  arm  of  Cass  Lake,  55  meters  east  of  west  end  of  trestle. 

Elevation,  405.3974  meters,  1,330.056  feet 
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Water  surface  of  Cass  Lake,  a.  in.,  17th  October,  1900. 

Elevation,  403.8839  meters,  1,325.090  feet. 

U.  S.  E.  B.  M.  342,  established  by  St.  Paul  United  States  Engineer  office,  1900, 
is  stone  and  pipe  on  slope  of  north  bank  of  Pike  Bay,  9  meters  soutli  of  track  ol 
Eastern  Railway  of  Minnesota,  440  meters  west  of  milepost  162.  It  is  on  south 
slope  of  high  piece  of  hill  left  between  railway  cut  and  Pike  Bay. 

Elevation  bolt  in  stone,  407.0965  meters,  1,335.^30  feet 

Elevation  cap  on  pipe,  408.2934  meters,  1,339.557  feet. 

T.  B.  M.  169  is  wire  nail  in  16-inch  jack-pine  stump  5  meters  north  of  track  of 
Eastern  Railway  of  Minnesota  and  133  meters  west  of  milepost  161. 

Elevation,  409.4341  meters,  1,343.300  feet. 

P.  B.  M.  Lomond  spur  is  tile  and  pipe  marked  1898  on  high  bank  at  southeast 
comer  of  Cass  Lake,  15  meters  east  of  losing  spur  which  leaves  main  line  of  Eastern 
Railway  of  Minnesota  at  Lomond.  It  is  just  below  loading  works  at  end  of  spur 
track.    Trees  in  vicinity  blazed  facing  pipe. 

Elevation  bolt  in  tile,  405.3960  meters,  1,330.051  feet. 

Elevation  cap  on  pipe,  406.6067  meters,  1,334.023  feet. 

U.  S.  E.  B.  M.  337,  established  by  St.  Paul  United  States  Engineer  office,  1900,  is 
stone  and  pipe  on  low  bank  of  Cass  Lake  about  100  meters  east  of  loading  works  at 
end  of  Lomond  spur,  10  meters  back  of  water's  edge.  Ground  too  wet  to  dig  up  pii)e 
to  connect  with  bolt  in  stone. 

Elevation  cap  on  pipe,  404.3530  meters,  1,326.629  feet. 

Base  of  rail  opposite  Lomond  signboard. 

Elevation,  414.3421  meters,  1,359.402  feet. 

T.  B.  M.  170  is  wire  nail  in  south  root  of  36-inch  burnt  stump  5  meters  north  of 
track  of  Eastern  Railway  of  Minnesota  and  100  meters  east  of  west  end  of  Cuba 
siding. 

Elevation,  416.4516  meters,  1,366.323  feet. 

Base  of  rail  opposite  Cuba  signboard. 
^Elevation,  417.6795  meters,  1,370.352  feet. 

T.  B.  M.  172  is  wire  nail  in  top  of  3-foot  white-pine  stump  at  foot  of  embankment 
on  south  side  of  track  of  Eastern  Railway  of  Minnesota,  158  meters  west  of  milepost 
158. 

Elevation,  414.7644  meters^  1,360.788  feet 

T.  B.  M.  174  is  wire  nail  m  top  of  2-foot  pine  stump  5  meters  north  of  track  of 
Eastern  Railway  of  Minnesota,  at  west  end  of  borrow  pit,  about  380  meters  east  of 
milepost  156. 

Elevation,  406.0032  meters,  1,832.043  feet 

T.  B.  M.  175  is  wire  nail  in  root  of  16-inch  pine  stump  6  meters  south  of  track  of 
Eastern  RaQway  of  Minnesota,  at  foot  of  embankment,  about  500  meters  east  of  mile- 
post 155. 

Elevation,  408.7320  meters^  1,340.996  feet 

T.  B.  M.  176  is  wire  nail  m  north  part  of  top  of  30-inch  Norway  pine  stump  5 
meters  south  of  track  of  Eastern  Railway  of  Minnesota,  55  meters  west  of  signboard 
reading  "Station  1  mile  "  (meaning  1  mile  east  to  Schley).  Also,  it  is  436  meters 
west  of  milepost  154. 

Elevation,  411.6100  meters,  1,360.439  feet 

T.  B.  M.  177  is  wire  nail  in  southwest  root  of  poplar  stump  5  meters  north  of  track 
of  Eastern  Railway  of  Minnesota,  736  meters  east  of  milepost  154. 

Elevation,  410.0360  meters,  1,345.275  feet 

Base  of  rail  opposite  Schley  signboard. 

Elevation,  410.9655  meters,  1,348.324  feet 

T.  B.  M.  179  is  wire  nail  in  small  stump  3  meters  north  of  track  of  Eastern  Rail- 
way of  Minnesota  at  east  end  of  a  fill,  and  632  meters  west  of  milepost  151. 

Elevation,  408.1097  meters,  1,338.955  feet. 

T.  B.  M.  181  is  wire  nail  in  root  of  26-inch  pine  stump  5  meters  south  of  track  of 
Eastern  Railway  of  Minnesota,  and  556  meters  west  of  milepost  149. 

Elevation,  407.5770  meters,  1,337.207  feet 

T.  B.  M.  183  is  wire  nail  in  top  of  8-inch  birch  stump  3  meters  north  of  track  of 
Eastern  Railway  of  Minnesota,  and  59  meters  west  of  milepost  147. 

Elevation,  406.5441  meters,  1,333.818  feet. 

@  Bieosh  is  tile  and  pipe  marked  1898,  10  meters  south  of  track  of  Eastern  Rail- 
way of  Minnesota,  168  meters  east  of  milepost  147.  Two  large  Norway  pines  south 
of  pipe  are  blazed  facing  pipe. 

Elevation  bolt  in  tile,  408.0325  meters,  1,338.701  feet 

Elevation  cap  on  pipe,  409.2466  meters,  1.342.685  feet 

@  Bena  is  tile  and  pipe  marked  1898, 10  meters  south  of  track  of  Eastern  Railway  of 


Digitized  by 


Google 


122   BEPOBT  OF  THB  OHIEF  OF  ENGINEERS,  V.   S.  ABM7. 

Minnesota,  287  meters  west  of  milepost  146  and  about  620  meters  west  of  the  railway 
station  at  Bena.  Minn. 

Elevation  bolt  in  tile,  407.6313  meters,  1,337.385  feet 

Elevation  cap  on  pipe,  408.8433  meters,  1,341.361  feet. 

B.  R  B.  M.=B.  M.  117  H  of  St.  Paul  United  States  Engineer  office  survey,  1900,  is 
small  nail  in  bench  cut  on  north  side  of  28-inch  Norway  pine  stump  in  the  village  of 
Bena,  Minn.,  opposite  pump  house  for  water  tank  and  about  75  meters  west  of  sta- 
tion at  Bena,  21  meters  south  of  m&in  track  of  Eastern  Bailway  of  Minnesota  and  8 
meters  south  of  south  siding. 

Elevation,  405.4155  meters,  1,330.152  feet 

Base  of  rail  at  Bena,  Minn.,  station. 

Elevation,  405.6674  meters,  1,330.942  feet 

©  Norway  Grove  is  tile  and  pipe  marked  1898, 10  meters  south  of  track  of  Eastern 
Bailway  of  Minnesota,  on  bank  of  second  cut  east  of  Bena,  Minn.,  205  meters  east  of 
milepost  144. 

Elevation  bolt  in  tile,  409.0123  meters,  1,341.916  feet 

Elevation  cap  on  pipe,  410.2197  meters,  1,345.877  feet 

T.  B.  M.  188  IS  wire  nail  in  root  of  22-inch  pine  stump  12  meters  north  of  track  of 
Eastern  Bailway  of  Minnesota,  on  bank  of  small  cut,  540  meters  east  of  milepost  143. 

Elevation,  408.5384  meters,  1,340.361  feet 

R  B.  B.  M.  is  bench  on  south  side  of  a  large  Norway  pine  tree  about  3  meters  north 
of  T.  B.  M.  188.    Elevation  written  on  tree,  1,319.13  (presumably  feet  above  sea). 

Elevation,  408.3323  meters,  1,339.685  feet 

T.  B.  M.  189  is  wire  nail  in  south  root  of  an  18-inch  Norway  pine  tree,  15  meters 
north  of  tract  of  Eastern  Bailway  of  Minnesota,  574  meters  west  of  milepost  141,  and 
at  east  end  of  a  fill. 

Elevation,  405.5160  meters,  1,330.445  feet 

Base  of  rail  opposite  Nushka  signboard. 

Elevation,  405.9935  meters,  1,332.012  feet 

T.  B.  M.  191  is  wire  nail  in  top  of  12-inch  cedar  stump  2  meters  north  of  track  of 
Eastern  Bailway  of  Minnesota,  1  meter  east  of  east  head  block  of  switch  to  Nushka 
siding. 

Elevation,  405.6189  meters,  1,330.783  feet 

T.  B.  M.  192  is  wire  nail  in  southeast  root  of  24-inch  charred  pine  stump  standing 
on  top  edge  of  cut,  12  meters  north  of  track  of  Eastern  Bailway  of  Minnesota  and  34 
meters  east  of  milepost  138. 

Elevation,  409.0706  meters,  1,342.107  feet 

@  Divide  is  tile  and  pipe  marked  1898, 10  meters  south  of  track  of  Eastern  Bail- 
way  of  Minnesota,  135  meters  east  of  milepost  137. 

Elevation  bolt  in  tile,  408.6120  meters,  1,340.603  feet 


Elevation  cap  on  pipe,  409.8162  meters,  1,344.553  feet 
B.  M.  Mississip  is  tile  8 


. ^ and  pipe  marked  1898,  on  top  of  ridge  10.5  meters  south  of 

track  of  Eastern  Bailway  ol  Minnesota,  523  meters  east  of  milepost  135,  and  620 
meters  west  of  west  end  ot  trestle  over  MissisBippi  Biver. 

Elevation  bolt  in  tile,  404.0053  meters,  1,325.489  feet 

Elevation  cap  on  pipe,  405.2119  meters,  1,329.447  feet. 

Base  of  rail  on  draworidge  over  Mississippi  Biver. 

Elevation,  400.3683  meters,  1,313.556  feet 

U.  S.  E.  B.  M.  304,  established  by  St  Paul  United  States  Engineer  Office  1900,  is 
stone  and  pipe  on  high  left  bank  of  Mississippi  Biver,  about  400  meters  east  of  draw- 
bridge over  Mississippi  Biver  and  58}  meters  north  of  track  of  Eastern  Bailway  of 
Minnesota. 

Elevation  bolt  m  stone,  400.4105  meters,  1,313.695  feet 

Elevation  cap  on  pipe,  401.6063  meters,  1,317.618  feet 

B.  M.  Tomahawk  is  tile  and  pipe  marked  1898, 10}  meters  south  of  track  of  Eastern 
Bailway  of  Minnesota,  34  meters  west  of  milepost  133,  about }  mile  west  of  section 
house  at  Ball  Club,  Minn. 

Elevation  bolt  in  tile,  403.2181  meters,  1,322.906  feet 

Elevation  cap  on  pipe,  404.4209  meters,  1,826.852  feet 

Base  of  rail  at  Ball  Club,  Minn. 

Elevation,  401.9853  meters,  1,318.861  feet 

B.  M.  Wigwam  is  tile  and  pipe  marked  1898,  at  first  curve  east  of  Ball  Club,  about 
i  mile  east  of  east  end  of  Ball  Club  siding.  It  is  in  the  northeast  comer  of  a  small 
cultivated  patch  of  ground,  about  40  meters  south  of  track  of  Eastern  Bailway  of 
Minnesota,  and  about  64  meters  east  of  milepost  132. 

Elevation  bolt  in  tile,  398.9874  meters,  1,309.026  feet 

Elevation  cap  on  pipe,  400.2017  meters,  1,313.009  feet 
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T.  B.  M.  15G  of  St  Paul  United  States  Engineer  Office  survey  1899  is  nail  in  stump 
on  north  side  of  track  of  Eastern  Bailway  of  Minnesota,  about  365  meters  east  of 
milepost  182. 

Elevation,  397.7351  meters,  1,304.917  feet 

Base  of  rail  on  west  end  of  drawspan  of  drawbridge  over  Ball  Club  River. 

Elevation,  399.3645  meters,  1,310.263  feet 

Base  of  rail  at  south  rail  at  head  block  of  switch  at  Starke  spur. 

Elevation,  399.7043  meters,  1,311.378  feet 

©Starke  is  tile  and  pipe  marked  1898,  on  north  bank  of  ditch  on  north  side  of  track 
of  Eastern  Bailway  of  Minnesota,  46  meters  west  of  head  block  of  switch  at  Starke 
spur. 

Elevation  bolt  in  tile,  397.9669  meters,  1,305.645  feet 

Elevation  cap  on  pipe,  399.1696  meters,  1,309.623  feet. 

T.B.M.200=T.P.368C  of  StP&ul  United  States  Engineer  Office  survey  1899  is 
nail  in  top  of  lai^  Norway  i>ine  stump  standing  on  north  edge  of  borrow  pit,  5  meters 
south  of  track  of  Eastern  Bailway  of  Minnesota  and  19  meters  east  of  head  block  of 
switch  at  Starke  spur. 

Elevation,  399.8433  meters,  1,311.834  feet 

T.  B.  M.  202=T.  P.  3540  of  St  Paul  United  States  Engineer  Office  survey  1899  is 
nail  in  stump  3}  meters  north  of  track  of  Eastern  Bailway  of  Minnesota,  167  meters 
west  of  milepost  129. 

Elevation,  403.1092  meters,  1,322.549  feet 

T.  B.  M.  203  is  wire  nail  in  24-inch  Norway  pine  stump,  7  meters  south  of  track  of 
Eastern  BaUwav  of  Minnesota  and  3  meters  east  of  milepost  128. 

Elevation,  403.2350  meters,  1,322.961  feet 

@  Old  Road  is  tile  and  pipe  marked  1898,  on  old  railroad  ^rade,  on  north  side  of 
Eastern  Bailway  of  Minnesota,  1  mile  west  of  Deer  Biver,  Minn.,  at  first  curve  west 
of  milepost  126,  in  line  with  the  north  rail  of  tangent  east  of  curve,  and  244  meters 
west  of  beginnins  of  curve. 

Elevation  bolt  m  tile,  400.2769  meters,  1,313.263  feet 

Elevation  cap  on  pipe,  401.4840  meters,  1,317.217  feet 

T.  B.  M.  206— B.  M.  of  St  Paul  United  States  Engineer  office  survey  1899  is  small 
square  cut  on  topsouthwest  comer  of  south  one  of  the  two  west  stone  piers  of  water 
tank  of  Eastern  Bailway  of  Minnesota  at  Deer  Biver,  Minn. 

Elevation,  400.3517  meters,  1^313.502  feet 

Base  of  rail  at  Deer  Biver,  Minn.,  station. 

Elevation,  400.0606  meters,  1,312.612  feet 

Base  of  rail  at  crossing  of  Eastern  Bailway  of  Minnesota  and  the  Itasca  County 
Bailway  at  Deer  Biver,  Minn. 

Elevation,  399.8965  meters^  1,312.008  feet 

®  Deer  Biver  is  tile  and  pipe  marked  1898,  on  south  r^ht  of  way  of  Eastern  Bail- 
way  of  Minnesota,  about  100  meters  east  of  crossing  of  Eastern  Railway  of  Minne- 
sota and  Itasca  County  Bailway. 

Elevation  bolt  in  tile,  401.6810  meters,  1,317.863  feet 

Elevation  cap  on  pipe,  402.9004  meters.  1,321.864  feet 

B.  M.  Bounahouse  is  tile  and  pipe  marked  1898, 1  meter  west  of  west  right  of  way 
fence  and  8^  meters  west  of  track  of  Itasca  County  Bailway.  It  is  17  meters  south  of 
south  end  of  a  frame  building  used  as  a  roundhouse,  and  about  i  mile  south  of  crossing 
of  Itasca  County  Bailway  and  Eastern  Bailway  of  Minnesota  at  Deer  Biver,  Minn. 

Elevation  bolt  in  tile,  399.4118  meters,  1,310.418  feet 
*  Elevation  can  on  pipe,  400.6098  meters,  1,314.348  feet. 

U.  S.  E.  B.  M.  192,  established  by  St  Paul  United  States  Engineer  office  1899,  is 
stone  and  pipe  60  meters  south  of  track  of  Eastern  Bailway  of  Minnesota,  on  point 
of  high  ffround,  about }  mile  east  of  station  at  Deer  Biver  and  about  i  mile  west  of 
railway  oridee  over  Deer  Biver. 

Elevation  bolt  in  stone,  397.6156  meters,  1,304.525  feet 

Elevation  cap  on  pipe,  398.8125  meters,  1,308.452  feet 

Base  of  rail  on  bridge  over  Deer  Biver,  (  mile  east  of  station  at  Deer  Biver,  Minn. 

Elevation,  397.4184  meters,  1,303.378  feet 

U.  8.  En^eer  gause  at  Deer  Biver  is  a  staff  gauge  nailed  to  a  pile  on  south  side  of 
Eastern  Bailway  of  Minnesota  bridge  over  Deer  Biver,  about }  mile  east  of  station 
at  Deer  River,  Minn. 

Elevation  of  5.6-foot  mark,  396.7188  meters,  1,301.583  feet 

T.  B.  M.  208  is  wire  nail  in  top  of  10-indi  tamarack  stump  at  south  right  of  way  of 
Eastern  Bailway  of  Minnesota,  opposite  west  end  of  spur,  and  about  290  meters  west 
of  milepost  124. 

Elevation,  997.0814  meters,  1,302.772  feet 
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T.  R.  M.  210  is  wire  nail  in  top  of  12-inch  cedar  stump  at  south  side  of  track  of 
Ea.sk. n  Railway  of  Minnesota,  about  320  meters  west  of  milepost  122. 

Elevation,  398.3186  meters,  1,306.831  feet. 

Base  of  rail  at  head  block  of  Wellers  spur. 

Elevation,  404.8287  meters,  1,328.190  feet. 

T.  B.  M.  212  is  highest  point  on  bowlder  3  meters  south  of  track  of  Eastern  Railway 
of  Minnesota,  23  meters  east  of  comer  of  fence  at  northwest  corner  of  inclosure  around 
abandoned  house,  and  near  top  of  grade.    It  is  456  meters  west  of  milepost  120. 

Elevation,  406.8366  meters,  1,334.777  feet. 

Base  of  rail  opposite  Hull  signboard. 

Elevation,  399.4940  meters,  1,310.688  feet. 

T.  B.  M.  213  is  wire  nail  in  top  of  6-inch  poplar  stomp  6  meters  south  of  track  of 
Eastern  Railway  of  Minnesota  and  about  175  meters  east  of  east  head  block  of  switch 
at  Hull  siding. 

Elevation,  397.0809  meters,  1,302.771  feet. 

B.  M.  Cohasset  is  tile  and  pipe  marked  1898,  about  14  meters  south  of  track  of 
Eastern  Railway  of  Minnesota  and  about  300  meters  west  of  mail-bag  crane  at  Cohas- 
•  set,  Minn.    This  mark  is  in  soft  mud  and  is  of  no  value  as  a  P.  B.  M. 

Elevation  bolt  in  tile,  396.4374  meters,  1,300.659  feet. 

Elevation  cap  on  pipe,  397.6467  meters,  1,304.624  feet 

Base  of  rail  opposite  signboard  at  Oohasset,  Minn. 

Elevation,  398.1825  meters,  1,306.386  feet. 

T.  B.  M.  215  is  wire  nail  in  south  root  of  a  14-inch  white-pine  tree,  the  middle  one 
of  three  white-pine  trees  in  front  of  Cook  &  McHenry's  saloon  at  Cohaaset,  Minn.,  16 
meters  north  of  track  of  Eastern  Railway  of  Minnesota  and  10  meters  east  of  Ck>has- 
set  signboard. 

Elevation,  397.0265  meters,  1,302.592  feet. 

U.  8.  E.  B.  M.  166,  established  by  St.  Paul  United  States  Engineer  Office  1899,  is 
stone  and  pipe,  3  meters  west  of  garden  fence,  12  meters  north  of  track  of  Eastern 
Railway  of  Minnesota,  7  meters  east  and  about  23  meters  Routh  of  the  southeast  cor- 
ner of  Cook's  hotel^  in  central  part  of  town  of  Cohaseet,  Minn.,  and  about  80  meters 
east  of  railway  station  platform. 

Elevation  bolt  in  stone,  395.8571  meters,  1,298.755  feet 

Elevation  cap  on  pipe,  397.0517  meters,  1,302.676  feet 

B.  M.  Dam  is  tile  and  pipe  marked  1898,  on  north  side  of  track  of  Eastern  Railway 
of  Minnesota,  nearly  opposite  Poke^ama  Dam.  It  is  12.2  meters  west  of  the  intersec- 
tion of  the  tangents  of  the  north  rails  of  the  railway,  and  practically  on  line  with  ttie 
tangent  througn  north  rail  east  of  curve.    It  is  46  meters  east  of  road  crossing. 

Elevation  bolt  in  tile,  399.0466  meters,  1,309.220  feet 

Elevation  cap  on  pipe,  400.2675  meters,  1,313.193  feet 

Old  U.  8.  B.  M.  is  point  of  arrow  on  highest  point  of  granite  bowlder  at  top  of  left 
bank  of  Mississippi  River,  about  20  meters  below  the  office  of  the  keeper  of  the 
Pokegama  Dam,  and  about  25  meters  below  Pokegama  Falls.  Stone  has  letters 
U.  S.  B.  M.  cut  on  it  near  arrow,  and  the  B.  M.  was  established  by  the  United  States 
Engineer  office  at  St.  Paul,  Minn.,  in  1874,  and  its  elevation  is  given  as  1,279. 933  feet 
above  sea.    See  Chief  of  Engineers'  Report,  1881,  page  1813. 

Elevation,  396.4294  meters,  1,300.633  feet 

P.  B.  M.  Pokegama  Falls  is  top  of  copper  bolt  leaded  vertically  into  highest  point 
on  largest  granite  bowlder,  among  other  bowlders,  in  midst  of  the  old  buildings  at 
Pokegama  Falls,  used  as  quarters  in  building  the  Pokegama  Dam.  It  is  45  meters 
back  of  top  of  left  bank  of  Mississippi  River  at  Pokegama  Falls  and  14  meters  north- 
northeast  of  office  building  of  the  keeper  of  the  Pokegama  Dam.  The  letters 
U.  S.  P.  B.  M.  are  cut  in  the  granite  around  the  bolt 

Elevation,  398.4844  meters,  1,307.376  feet. 

U.  S.  E.  B.  M.  167,  established  bv  the  St  Paul  United  States  Engineer  office  1899, 
is  stone  and  pipe  on  right  bank  of  Mississippi  River,  about  25  meters  up  stream  from 
west  approacn  to  Pokegama  dam.  It  is  1  meter  south  of  an  east  and  west  fence  along 
north  side  of  a  grass  field;  it  is  about  20  meters  from  bank  of  river. 

Elevation  bolt  in  stone,  396.1092  meters,  1,299.583  feet 
.  Elevation  cap  on  pipe,  397.3085  meters,  1,303.617  feet 

United  States  Engineer  gauge,  on  upper  side  of  Pokegama  dam,  is  a  new  oak  staff 
gauge  nailed  to  upper  side  of  dam  near  right  bank  water's  edge. 

Hevation  of  XIV  footmark,  396.2245  meters,  1,299.961  feet 

United  States  Engineer  g[auge,  on  lower  side  of  Pokegama  dam  on  right  bank  side, 
is  a  new  oak  staff  gauge  nailed  to  lower  side  of  dam  near  right  bank  water's  edge. 

Elevation  of  Vlll  footmark,  394.3944  meters,  1,293.956  feet 

United  States  Eugineer  gauge  on  lower  side  of  Pokegama  dam  on  left  bank  side  is 
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a  new  oak  stafE  gauge  nailed  to  lower  side  of  crib,  on  left  bank  side  of  sluiceway  of 
Pokegama  dam,  near  left  bank  water's  edge. 

Elevation  of  VIII  footmark,  394.4017  meters,  1,  293.980  feet. 

^  Grand  Rapids  is  tile  and  pipe  marked  1898,  102  meters  south  of  track  of  Eastern 
Railway  of  Minnesota,  at  first  curve  west  of  Grand  Rapids,  Minn.,  at  the  intersection 
of  the  south  rail  of  the  tangent  east  with  the  north  rail  of  the  tangent  west  of  this 
curve. 

Elevation  bolt  in  tile,  395.4283  meters,  1,297.349  feet. 

Elevation  cap  on  pipe,  396.6392  meters,  1,301.321  feet 

T.  B.  M.  220 18  wire  nail  in  south  root  of  14-inch  white  pine  tree  24  meters  north  of 
Eastern  Railway  of  Minnesota,  142  meters  east  of  mile  post  112,  546'  meters  west  of 
depot  of  Grand  Rapids,  Minn. 

Elevation,  398.9661  meters,  1,308.956  feet. 

Base  of  rail  at  depot  at  Grand  Rapids,  Minn. 

Elevation,  398.6108  meters,  1,307.790  feet. 

P.  B.  M.  Balustrade  is  top  of  copper  bolt  leaded  vertically  into  the  top  of  the  south 
balustrade  of  the  stone  steps  at  the  eastern  entrance  to  the  Itasca  County  court-house 
at  Grand  Rapids,  Minn.  Bolt  is  14  inches  from  the  face  of  the  wall  and  in  center  of 
balustrade.    The  letters  U.  S.  P.  B.  M.  are  cut  around  the  bolt. 

Elevation,  399.3793  meters,  1,310.311  feet. 

®  Race  track  is  tile  and  pipe  marked  1898,  one-fourth  mile  south  of  right  bank 
of  Miflsiflsippi  River,  nearly  opposite  B.  M.  Grand  Rapids.  It  is  on  the  north  line  of 
a  cemetery  and  on  south  side  of  race  track  at  fair  grounds.  Grand  Rapids,  Minn., 
and  about  150  meters  east  of  the  exhibit  building. 

Elevation  bolt  in  tile,  395.4308  meters,  1,297.357  feet. 

Elevation  cap  on  pipHB,  396.6408  meters,  1,301.327  feet. 

B.  M.  Grand  Kapias  is  tile  and  pipe  marked  1898,  in  southeast  comer  of  garden,  at 
north  ri^ht  of  way  of  Eastern  Railway  of  Minnesota,  about  580  meters  east  of  depot 
at  Grand  Rapids,  Minn.,  and  350  meters  west  of  mile  post  111. 

Elevation  lx)lt  in  tile,  396.8424  meters,  1,301.988  feet. 

Elevation  cap  on  pipe^  398.0528  meters,  1,305.959  feet 

Base  of  rail  at  La  Prairie  station. 

Elevation,  397.8987  meters,  1,305.454  feet 

P.  B.  M.  Prairie  River  is  top  of  copper  bolt  leaded  vertically  into  northeast  comer 
of  capstone  in  north  end  of  west  abutment  of  Eastern  Railway  of  Minnesota  Bridge 
over  the  Prairie  River.  Bolt  is  2.5  meters  north  of  gauge  line  of  north  ndl  of  track 
and  0.2  meter  from  the  north  and  east  edges  of  the  stone. 

Elevation,  397.4861  meters,  1,304.100  feet 

Base  of  rail  on  east  end  of  bridge  No.  67  over  Prairie  River. 

Elevation,  397.7991  meters,  1,305.127  feet 

©La  Prairie  is  tile  and  pipe  marked  1898,  10}  meters  north  of  track  of  Eastern 
Railway  of  Minnesota,  at  first  curve  east  of  Prairie  River,  about  half  way  between 
mile  posts  109  and  108.    Gnound  too  wet  to  connect  on  bolt 

Elevation  cap  on  pipe,  397.5073  meters,  1,304.169  feet. 

T.  B.  M.  226  is  a  wire  nail  in  large  knot  on  northwest  side  of  a  large  pine  stump,  7 
meters  south  of  track  of  Eastern  Railway  of  Minnesota,  and  175  meters  east  of  mile 
post  107. 

Elevation,  401.3276  meters,  1,316.703  feet 

T.  B.  M.  229  in  20- pennyweight  wire  nail  in  bench  cut  on  west  root  of  lai^ge  burnt 
white  pine  stump  2.5  meters  east  of  B.  M.  Blackberry,  74  meters  east  of  mile  post  105, 
10}  meters  north  of  track  of  Eastern  Railway  of  Minnesota. 

Elevation,  403.4048  meters,  1,323.518  feet 

B.  M.  Blackberry  is  tile  and  pipe  marked  1898,  lO^metersnorthof  track  of  Eastern 
Railway  of  Minnesota,  71  meters  east  of  mile  post  105,  about  70  meters  west  of  road , 
crossing  and  about  80  meters  west  of  Blackberry  schoolhouse.    A  blazed  white  pine 
tree  stands  1  meter  north  of  north  right-of-way  fence  about  11  meters  east  of  the  pipe. 

Elevation  bolt  in  tile,  402.3648  meters,  1,320.106  feet 

Elevation  cap  on  pipe,  403.5759  meters,  1^324.080  feet. 

T.  B.  M.  2^  is  20-penny  weight  wire  nail  m  bench  cut  on  northeast  root  of  a  24-inch 
white  pine  tree  standing  about  3  meters  south  of  south  right-of-way  fence  of  Eastern 
Railway  of  Minnesota,  18  meters  west  of  a  road  crossing  railway,  2  meters  east  of 
southeast  comer  of  a  fence  inclosing  a  grave,  about  123  meters  east  of  mile  post  105. 
Tree  has  a  triangle  on  it  over  the  nail,  facing  Blackberry  schoolhouse. 

Elevation,  403.1916  meters,  1,322.819  feet 
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Appendix  1  G. 

BBPOBT  OP  MB.  KIVAB  TULLY,  AB8IBTANT  ENGINEKR,  ON  OAUOBB,  REDUCTION  OP  PHYSICAL 
DATA,  OFFICE  RECORDS,  AND  PUBLICATIONS. 

St.  Louib,  Mo.,  May  SI,  1901, 
Captain:  I  have  the  honor  to  sabmit  the  following  report  upon  the  work  pertain- 
ing to  gauges,  reduction  of  physical  data,  oflELce  records,  and  publicatloDB  ainoe  May 
31,  1900. 

PXBICAITENT  OAUOBS. 

The  permanent  gauges  established  and  maintained  by  the  commiflBion  and  upon 
which  observations  are  taken  daily  at  8  a.  m.  and  4  p.  m.,  comprise  14  on  the  Mis- 
sissippi River  between  St.  Louis,  Mo.,  and  the  Head  of  the  Passes,  La.;  1  on  the  8t^ 
Francis  River  at  the  St.  Louis,  Iron  Mountain  and  Southern  Railroad  bridge;  1  on 
the  White  River  at  Clarendon,  Ark.,  and  1  at  Barbre  Trfinfiing  at  the  head  of  the 
Atchafalaya  River.  The  automatic  tide  gauge  at  Biloxi  Bay,  Mississippi,  has  been 
maintained  during  the  year.  The  automatic  tide  gauge  hitherto  maintained  by  the 
engineer  officer  in  charge  of  improvement  of  South  Pass  was  transferred  to  the  com- 
mission September  29,  1900,  and  has  since  been  maintained  by  the  secretary  of  the 
commission. 

On  February  11,  1901,  21  gauges,  heretofore  in  chaige  of  the  en^eer  officer  at 
Yicksburg,  Miss.,  were  transferred  to  the  commission  and  placed  m  charge  of  the 
secretary.  These  gauges  are  mainly  those  originally  establisned  by  Major  Merrill  in 
1871  and  1872  under  joint  resolution  of  Congress  approved  February  21,  1871  (sec. 
5252,  Rev.  Stat.).  Observations  have  been  continuous  since  their  establishment, 
except  for  some  interruptions  due  to  failure  of  funds  for  maintenance  prior  to  1888. 
The  river  and  harbor  act  of  August  11,  1888,  sec.  6,  granted  a  permanent  indefinite 
appropriation  '^for  the  purpose  of  securing  the  uninterrupted  gauging  of  the  waters 
of  the  Lower  Mississippi  River  and  its  tributaries,''  and  the  service  has  been  contin- 
uous since  then.  There  are  21  of  these  ^u^  maintained  on  the  main  river  and 
tributaries  at  present,  viz,  on  the  Mississippi  River,  at  St.  Louis,  Mo.,  Memphis, 
Tenn.,  Helena,  Ark.,  mouth  of  the  White  Kiver,  Arkansas,  Lake  Providence,  La., 
Vicksbuiv,  Miss.,  Natchez,  Miss.,  Red  River  Landing,  La.,  Baton  Rouge,  La.,  Don- 
aldsonville.  La.,  and  CarroUton  (New  Orleans),  La.;  on  the  Ohio  River,  at  Louia- 
ville,  Ky.,  head  and  foot  of  falls,  and  Cairo,  111. ;  on  the  Tennessee  River  at  Florence, 
Ala. ;  on  the  Cumberland  River  at  Nashville,  Tenn. ;  on  the  White  River  at  Jackaon- 
port,  Ark.;  on  the  Arkansas  River  at  Littie  Rock,  Ark.,  and  on  the  Red  River  at 
Fulton,  Ark.,  Shreveport,  and  Alexandria,  La. 

All  of  these  gauges  are  read  twice  daily — at  8  a.  m.  and  4  p.  m.  Bulletin  boards 
are  maintained  near  the  gau^  on  which  are  displayed  the  gauge  readings  for  the 
information  of  pilots  on  passmg  boats.  A  photographic  view  of  one  of  these  bulle- 
tins is  given  on  plate  opposite  page  2,058,  Report  of  Chief  of  Engmeers  for  1893. 
Many  of  the  gauges  are  also  usea  by  observers  of  the  United  States  Weather  Bureau, 
who  telegraph  the  readings  to  the  central  stations  for  daily  publication. 

All  the  river  gauges  of  the  commission,  except  that  at  Cape  Girardeau  and  on  the 
St.  Francis  and  White  rivers,  were  inspected  during  the  year.  The  errors  found  in 
the  gauges  at  in^)ections  were  generally  small,  except  at  Cottonwood  Point,  where 
the  gauge  was  0.5  foot  too  high,  at  St.  Joseph,  where  the  gauge  was  0.6  foot  too  low, 
and  Bayou  Sara,  where  the  gauge  was  1.9  feet  too  low.  The  inspections  were  made 
by  the  party  on  the  steamer  Pairol  during  the  months  of  October,  November,  and 
December.  1900. 

The  highest  and  lowest  readings  of  gauges  on  the  Mississippi  River  and  its  prindpal 
tributaries,  comprising  58  stations,  for  the  year  1900,  are  given  in  Table  No.  9.  The 
distances  from  Cairo  and  elevation  of  gauge  zeros  are  also  jjiven  in  the  same  table. 

As  the  precise  levels  have  now  been  rerun  by  the  commission  from  the  tide  gauge 
at  Biloxi  to  New  Orleans  and  on  the  Mississippi  River  from  Fort  Adams  to  the 
passes,  the  zeros  of  all  gauges  on  that  stretch  of  the  river  have  been  referred  in  the 
table  to  mean  Gulf  level  at  Biloxi,  Miss.  The  zeros  of  gauges  on  the  Atchafalaya,  Red, 
and  Ouachita  rivers  have  also  been  referred  to  the  mean  gulf  level  through  the 
commission  bench  marks  at  Smithland,  La.,  which  have  been  connected  with  oy  the 
precise  levels  of  the  Red  River  survey.  It  is  the  intention  to  refer  all  gauge  zeros  to 
mean  gulf  level  as  soon  as  reliable  connection  is  available. 

A  hydrograph  showing  daily  gauge  readings  at  ten  stations  on  the  Mississippi  River 
from  Cairo  to  CarroUton,  La.,  from  June  1,  1900,  to  May  31,  1901,  is  given  on  Plate 
No.  2. 
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The  Engineer 'gauges  recently  transferred  to  the  commission  had  all  been  inspected 
during  the  low-water  season.  The  stations  at  which  large  errors  were  found  are  as 
follows,  the  gau^  being  too  low  in  each  case:  Mouth  of  White  River,  Ark.,  1.03 
feet;  Lake  Irovidenoe,  La.,  1.5  feet;  Carrollton,  La.,  1.02  feet  The  errors  in  other 
gauges  did  not  exceed  0.46  foot  and  were  generally  less  than  0.2  foot  The  Carrollton 
records  must  be  r^;arded  as  doubtful,  as  evidently  the  readings  were  not  ti^en  regu- 
larly except  in  November,  1900,  and  then  the  gauge  was  probably  in  error.  No  cor- 
rection can  be  determined  for  the  Carrollton  records  except  for  a  few  days  preceding 
the  inspection.  These  &ctB  emphasize  the  necessity  of  having  reliable  observers  and 
regular,  inspections. 

HIOH-WATBB  GAUOES. 

These  gangcSi  which  were  established  in  1896,  are  located  about  5  mUes  apart  on  the 
Mississippi  River  from  Cairo,  111.,  to  Fort  Jackson,  La.,  and  were  inspected  by  the 
party  on  the  steamer  Patrol  during  October  to  December,  1900.  Chanses  in  local 
condutions  since  the  establishment  of  the  original  gauges  in  1896  have  rendered  neces- 
sary from  year  to  year  slight  changes  in  location  of  some  of  the  gauges.  The  gauges 
were  leveled  to  and  left  in  good  condition.  Arrangements  were  made  with  persons 
residing  near  the  gauges  for  recording  the  high  water,  should  the  river  reach  such  a 
stage  during  this  season. 

LOW-WATER  SLOPS. 

The  party  on  the  Patrol  leveled  to  the  water  surface  at  or  near  the  sites  of  the  high- 
water  gauges  during  the  down  trip  of  the  inspection  between  Cairo  and  mouth  of  Red 
River.  The  change  of  stage  in  the  river  during  these  observations  was  about  5 
feet,  which  necessarily  involves  such  a  lar^  correction  to  observed  water-sur&oe 
devations  as  to  render  the  deduced  slope  of  doubtful  value. 

TIDE  OAUGES. 

The  automatic  record  of  the  tide  gauge  at  Biloxi  is  continuous  during  the  year 
except  for  twenty  days  in  January,  1901.  The  break  during  this  time  was  occasioned 
by  the  illness  of  the  gauge  keeper. 

The  automatic  tide  gauge  at  East  Bay,  La.,  heretofore  maintained  by  the  engineer 
officer  in  charge  of  improvements  at  South  Pass,  La.,  was  transferred  to  the  Missis- 
sippi River  Commission  on  September  29,  1900.  This  gauge  had  been  discontinued 
by  the  engineer  officer  in  charge  on  August  10,  1900,  and  was  reestablished  Septem- 
ber 25  at  tne  request  of  the  commission.  The  record  is  continuous  during  the  year 
except  between  the  above  dates.  The  advisability  of  continuing  these  records  is 
stated  in  the  last  report  of  the  commission  (Report  of  Chief  of  Engineers,  1900,  p. 
452S)  in  connection  with  the  question  of  the  subsidence  of  the  lower  delta.  The 
results  will  be  printed  when  the  series  of  observations  have  been  further  extended. 

DISCHABOB  OBSBBVATIOMB. 

The  discharge  of  the  Mississippi  River  was  measured  in  November,  1900,  at  Colum- 
bus, Ky.,  and  at  New  Madrid,  Mo.,  21  and  71  miles  below  Cairo,  respectively.  These 
observations  were  made  to  obtain  additional  data  in  connection  with  an  investigation 
of  gause  relations  between  those  places.  No  other  discharge  observations  have  been 
miSle  by  the  commission  during;  the  year. 

The  discharge  observations  were  made  at  New  Madrid  November  13  to  17,  1900, 
on  a  section  located  about  3,000  feet  below  the  section  of  1899  and  between  ranges  12 
and  13  of  the  scour  and  fill  survey. 

The  observations  were  made  at  Columbus,  Ky.,  November  7  to  12,  on  a  discharge 
section  near  that  of  1897-98.  The  Kentucky  end  of  the  section  was  about  1,000  feet 
above  the  railroad  warehouse,  and  the  Missouri  end  was  2,750  feet  below  the  Belmont 
grain  elevator.  The  party  was  in  charge  of  Surveyor  Charles  H.  Miller.  The  same 
methods  and  instruments  were  used  at  both  Columbus  and  New  Madrid.  Ten  dis- 
charges were  measured  at  each  place. 

The  velocity  stations  were  200  feet  apart  on  the  discharge  range,  a  skiff  being 
anchored  successively  at  each  station,  located  by  means  of  fixed  range  signals  on 
diore.  Two  meters  were  run  simultaneously  for  three  minutes,  one  meter  on  either 
side  of  the  skiff  and  at  six-tenths  depth  from  surface  at  each  station.  The  meters 
were  about  8  feet  apart.  Haskell  meter,  with  wheel  No.  6,  was  used  at  every  discharge 
observation.  Price  meters  Nos^  29  and  34  were  used  alternately  with  tne  Haskdl 
meter.  Soundings  were  taken  over  the  discharge  range  from  a  skiff,  which  was 
located  by  a  transit  on  shore.    A  three-eighths  inch  cotton  line  and  13-pound  lead 
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were  used,  the  soundings  being  from  about  40  to  50  feet  apart  on  the  range.    The 
lead  line  was  tested  frequently,  and  soundings  corrected  for  any  errors  in  the  line. 

The  method  used  in  computing  the  discharge  is  similar  to  that  described  in  the 
Report  of  Chief  of  Engineers  for  1900.  page  4745. 

The  meters  were  rated  in  Giglers  Slough,  near  New  Madrid,  in  October,  1900,  and 
the  Price  meters  were  again  rated  at  the  same  place  in  November.  The  Price  meter 
results  showed  considerable  variation.  Price  No.  34,  especially,  being  very  discordant. 
The  discharges  given  in  Table  No.  11  are  derived  from  the  Haskell  meter  only.  The 
mean  of  two  sets  of  ratings  made  with  this  meter  was  used.  The  sets  comprised  49 
and  50  observations,  respectively,  and  were  made  over  a  100-foot  base,  on  October  20, 
1900,  with  wheel  No.  6.  The  results  of  reduction  by  method  of  least  squares  are  as 
follows: 

Setl.    y=1.2040a:+0.0838 
Set  2.    y=l.  1614x4-0. 1379 

Mean.    y=1.1827a;+0.1108 

In  these  equations  y  equals  the  velocity  in  feet  and  x  eauals  the  revolutions  of  the 
meter  wheel,  the  unit  of  time  being,  in  this  case,  1  second. 

It  was  noticed  that  the  low- water  discharge  at  New  Madrid  in  1899  was  much  less 
than  In  earlier  years  at  the  same  stage.  A  preliminary  study  of  the  Belmont-New 
Madrid  gauge  relations  shows  an  increased  height  at  New  Madrid  since  1883  at  the 
lower  stages.  To  obtain  further  data  the  observations  of  1900  at  Columbus  (Belmont) 
and  New  Madrid  were  made.  The  results  of  these  observations  point  to  the  same 
conclusion^  namely,  that  the  river  at  New  Madrid  at  the  lower  stages  is  dischar^ng 
less  for  a  given  gauge  reading  than  it  did  in  1883  and  subsequent  years  to  1892.  Smce 
1892  the  gauge  relations  show  a  tendency  to  return  to  those  of  1883.  The  mean  of  two 
discharges  at  Columbus  in  1882,  at  a  mean  stage  of  12.6  feet,  is  211,000  cubic  feet  per 
second;  the  mean  of  three  discharges  at  the  same  mean  stage  in  1900  is  210,000 — 
practically  the  same  discharge.  At  New  Madrid  the  mean  of  three  discharges  in 
December,  1888,  at  a  mean  gauge  of  10.4  feet,  is  311,000  cubic  feet  per  second;  the  mean 
of  three  dischai^es  at  the  same  mean  gauge  reading  in  1900  is  211,000,  or  98,000  cubic 
feet  per  second  less.  It  is  thought  desirable  to  pursue  this  investigation  and  extend 
it  to  other  gauge  stations,  with  the  object  of  determining,  if  possible,  the  cause  of  these 
changes  before  making  a  final  report  upon  this  subject. 

SCOUB  AND  FILL  SURVEY,  NBW  MADRID  BEND. 

This  survev  was  begun  in  August,  1899,  and  was  continued  until  October  29, 1900. 
The  object  of  the  survey  was  to  ascertain  by  soundings,  repeated  at  frequent  intervals, 
the  nature  and  extent  of  changes  occurring  in  the  bed  of  the  river  in  pool  and  bar 
under  var)ring  conditions  of  river  stage  during  the  year.  New  Madrid  Bend  was 
selected  as  supposedly  offering  favorable  conditions  for  this  study.  The  observations 
were  continuous  over  a  penod  of  about  fourteen  months.  This  period  included 
parts  of  two  low-water  seasons,  the  first  of  which  was  a  fair  average  low  water.  Tiie 
river,  however,  did  not  reach  even  an  average  high  water  during  the  observations, 
and  fell  short  of  extreme  high  water  by  9.5  feet.  The  extreme  oscillation  in  river 
stage  during  the  period  was  29.4  feet,  while  the  extreme  oscillation  recorded  by  the 
New  Madrid  gauge  is  37.7  feet 

Fidd  tvork, — ^This  work  was  in  charge  of  Surveyor  Charles  H.  Miller,  from  whose 
field  reports  and  notebooks  the  following  details  of  the  field  work  have  been  taken: 

Organiaatian  of  field  party. — ^The  party  consisted  at  first  of  1  chief  of  party,  2 
recorders,  1  leadsman,  and  4 boatmen;  also  a  crew  of  6  men  with  a  small  stem- wheel 
steamboat,  the  Mercury.  The  party  was  increased  later  by  the  addition  of  recorders 
and  boatmen  to  a  total  of  20  meml)ers. 

The  routine  operations  of  the  i)U*ty  consisted  mainly  of  making  soundings  on  the 
cross  sections,  reading  slope  gauges,  and  occasionally  profiling  by  levels  the  hsLra  and 
banks  above  the  water  surface.  Some  longitudinal  soundings  were  also  made  at  the 
lower  end  of  the  reach. 

Locality. — ^The  head  of  the  reach  begins  at  about  70.5  miles  below  Cairo,  or  just 
below  St.  Johns  Bayou,  and  it  extends  downstream  for  about  6  miles,  or  just  over 
the  "crossing''  below  New  Madrid  Bend.  At  the  upper  part  of  the  reach  at  low 
stages  the  river  is  deep  and  narrow,  and  at  the  lower  end  it  is  wide  and  shallow. 
The  map  on  pi.  1,  Report  of  Chiei  of  Engineers  for  1900,  opposite  page  4782,  shows 
the  ^neral  characteristics  of  the  reach;  a  small  map,  pi.  5,  accompanying  the  com- 
mission report  of  the  present  year,  also  shows  the  shore  line  and  location  of  ranges. 
Near  the  upper  end  of  the  reach,  in  front  of  the  town,  the  bank  has  been  revetted. 
Some  caving  occurred  during  the  survey,  which  necessitated  moving  back  some  of 
the  base  stations  on  the  right  bank. 
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Preliminary  surrey. — A  stadia  survey,  connected  by  triangulation  with  stone  lines 
17  and  18  of  the  general  survey  of  the  river,  was  made  early  in  September,  1899.  A 
base  line,  following  the  general  shape  of  the  bend  and  33,000  feet  long,  was  established 
on  the  Missouri  snore.  From  this  base  the  31  ranges  were  permanently  located. 
Points  on  the  Kentucky  side  were  lined  in  by  transit  at  this  time.  The  locations  of 
the  ranges  w^ere  never  changed.  Beginning  at  Station  O,  at  the  upper  end  of  the 
base  line,  with  range  1,  ranges  1  to  4  are  spaced  almost  equally,  range  4  being  at 
11,000  feet  on  the  base;  from  range  4  to  range  21  the  ranges  are  l,oS9  feet  apart. 
Thene  ranges  converge  toward  the  Kentucky  side  and  would  meet  at  a  point  about 
2  miles  from  the  Missouri  shore.  Ranges  21  to  31  are  500  feet  apart  and  are  parallel 
to  each  other.  In  Octol)er,  1899,  level  lines  were  run  on  both  banks  of  the  river  and 
connected  with  the  stone  line  bench  marks  of  the  general  survey  of  the  Mississippi 
River.    The  banks  and  sand  bars  were  profiled  on  line  of  the  ranges  by  leveling. 

Cross-section  work. — This  consisted  mainly  in  sounding  each  of  the  31  ranges  once  a 
week;  beginning  with  September  19,  1899,  and  ending  October  24,  1900,  58  sets  of 
these  soundings  were  obtained.  During  low  water  the  soundings  were  taken  from  a 
skiff;  at  the  higher  stages  the  steamer  Mercury  was  used.  Targets  were  placed  on 
both  shores,  and  at  considerable  distances  apart;  the  boat  was  kept  on  line  with 
these  and  flanked  across  the  river.  The  soundings,  with  9,  12,  and  16  pound  lead 
weights,  the  heaviest  being  for  the  high-water  period,  and  three-eighths  inch  cotton 
line,  graduated  to  feet  and  read  to  nearest  half  foot,  were  taken  as  rapidly  as  pos- 
sible. In  depths  of  25  feet  and  less  the  soundings  averaged  four  per  minute,  and 
went  as  high  as  six  per  minute.  Each  sounding  was  located  instrumentally  by  azi- 
muth from  transit  on  bank.  The  soundings  averaged  about  50  feet  apart,  the  number 
obtained  in  a  set  varying  from  1,800  to  4,000,  depending  on  the  stage  of  river.  One 
and  a  half  to  three  days  were  required  to  obtain  a  set  of  soundings.  This  time  was 
extended  over  the  greater  part  of  the  week  in  bad  weather.  A  total  of  about  155,000 
regular  soundings  was  obtained,  besides  about  8,000  more  in  doing  experimental 
work.  The  cross  sections  above  the  water  surface,  over  the  bars  and  back  to  the 
main  bank  on  each  side,  were  obtained  by  leveling.  Three  sets  of  these  were  taken 
during  the  period  of  the  survey. 

To  determine  approximately  the  errors  in  measurement  of  cross  sections,  selected 
anses  were  sounaed  several  times  in  rapid  i 


I  succession  on  the  same  day.  Trials  were 
made  using  a  transit  at  end  of  the  range  line  as  a  check  on  the  usual  method  of  hold- 
ing the  boat  on  range.  It  was  found  the  boat  would  be  above  or  below^  the  range  in 
extreme  cases  about  60  feet.  Usually  the  deviation  from  the  range  was  found  to  be  less 
than  25  feet.  A  range  was  sounded  twice  daily  for  a  week  to  ascertain  the  daily 
change  in  the  cross  section. 

Ijongitadinal  soundings. — Four  sets  of  longitudinal  soundings  were  taken,  the  first 
on  June  8, 1900,  and  the  others  on  August  1,  2,  and  3.  Each  set  consii^ted  of  five  lon- 
gitudinals located  as  nearly  as  possible  at  the  same  places.  They  began  at  range  16 
and  extended  to  range  21.  These  soundings  were  taken  from  a  skin  with  reel  and 
piano- wire  apparatus.  The  skiff  was  allowed  to  drift  with  the  current,  and  soundings 
were  taken  every  five  seconds.  Every  sixth  sounding  was  located  by  intersecting 
angles  from  two  transits  on  shore. 

Slope  observations. — ^Twelve  slope  gauges  were  established  early  in  November,  1899, 
six  on  each  side  of  the  river  and  about  a  mile  ajiart.  They  were  placed  at  ranges  1, 
3, 7, 13, 19,  and  31.  These  gauges  were  read  twice  daily  on  week  days  from  Novem- 
bier  17,  1899,  to  February  13, 1900,  except  for  about  two  weeks  in  January,  when  they 
were  abandoned  on  account  of  running  ice  and  drift.  From  February  13  to  the  end 
of  the  field  work  only  four  of  the  slope  gauges  were  maintained.  These  were  at 
ranges  1  and  19.  Some  slope  observations  were  made  at  range  31  by  leveling  down 
to  the  water  surface  after  February.  Prior  to  November  17  the  regular  gauge  near 
the  mouth  of  St.  Johns  Bayou  was  the  only  gauge  in  use.  This  gauge  has  been  used 
throughout  as  the  standard  gauge.  All  of  the  gauges  were  connected  by  duplicate 
lines  of  levels  with  the  bench  marks  and  were  tested  each  week. 

Office  reduction. — The  cross  sections  were  all  platted  in  the  field  to  a  scale  of  1  inch 
to  200  feet  horizontal,  and  1  inch  to  10  feet  vertical.  The  platting  of  these  sections 
was  carefully  checked  in  the  oflBce,  and  any  errors  found  were  corrected.  All  the 
cross-section  areas  were  then  measured  with  planimeter.  The  planimeters  used  were 
the  Ooradi  rolling  planimeter  and  the  latest  make  Keuffel  &  Esser  Company  polar 
planimeter.  Two  and  sometimes  three  measurements  were  made  of  each  area  and 
the  mean  taken.  The  planimeter  results  were  frequently  tested  by  computing  the 
areas,  or  by  coimting  the  small  sauares  defined  by  the  engraved  lines  of  the  paper  on 
which  the  cross  sections  were  platted.  The  planimeters  were  carefully  rated,  and 
great  care  has  been  exercised  to  insure  accuracy  in  the  results  of  the  reduction. 

The  elements  of  the  cross  sections  have  been  computed  for  three  different  stages, 
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which  may  be  defined  as  low  staffe,  medium  stage,  and  high  stage.  The  low-etage 
datum  is  taken  at  9.7  feet  on  the  New  Madrid  gauge.  This  was  so  taken  in  order  to 
include  the  river  bed  up  to  about  the  edge  of  the  wide  sand  bars,  and  practically 
includes  all  the  low- water  river.  The  medium-stage  datum  is  taken  at  22.2  feet  on 
the  gauge,  and  the  high-stage  datum  at  32.2  feet.  The  medium  stage  is  about  the 
mean  Btase  of  the  survey,  and  the  high-stage  datum  is  about  the  maximum  of  the 
survey.  These  last  two  correspond  closely  to  tiiose  adopted  in  the  table  of  regimen 
elements  prepared  by  the  Commission  in  1887  and  published  in  the  report  of  the  Chief 
of  Engineers  for  1890,  page  3122. 

In  order  to  compensate  for  the  variation  in  river  slope  at  different  stages,  which 
amounted  to  about  2  feet  over  the  reach,  it  was  necessary  to  determine  a  slope  cor- 
rection for  each  cross-section  area  to  refer  all  the  areas  to  the  same  datum  plane. 
For  this  purpose  a  diagram  was  constructed,  derived  from  the  slope  observations  on 
the  right  bank,  giving  the  slope  at  each  range  for  all  stages.  From  this  diagram  the 
slope  was  read  on  for  the  given  range  and  stage,  and  the  proper  correction  applied 
to  the  area.  As  tabulated,  all  the  areas  are  referred  to  a  horizontal  plane  vmose 
reading  on  the  New  Madrid  gauge  is  given  in  the  respective  tables  of  low,  medium, 
and  high  stages,  and  is  as  stated  above. 

The  observed  water-surface  elevations  at  opposite  ends  of  the  ranges  differed  some- 
what, the  difference  generally  being  lees  than  0.2  foot,  except  at  ran^  31,  where  at 
the  higher  stages  the  difference  was  about  0.4  foot.  Part  oi  these  differences  were 
I>robablv  due  to  discrepancies  in  leveling;  and  as  the  standard  gauge  of  the  Commis- 
sion and  the  stone-line  benchmarks  of  the  ^neral  survey  are,  at  this  place,  on  the 
right  bank,  it  was  thought  best  to  use  the  nght-bank  elevations  throughout  in  com- 
puting the  slope  corrections.  The  water  surface  on  the  left  bank  was  lower  at  gauge 
5  and  higher  at  gauge  6  at  the  higher  sta^  than  on  the  right  bank.  If  the  mean  of 
both  banks  had  been  used  it  would  have  mcreased  the  areas  of  range  19  and  decreased 
those  of  range  31  somewhat  at  the  higher  stages. 

The  slope  gauges  were  frequently  disturbea  during  the  winter  by  running  ice  and 
drift,  and  their  readings  are  sometimes  in  doubt,  especially  during  rapid  cmmges  in 
river  stage.  It  would  seem  desirable  in  any  future  observations  of  this  kind  to  level 
directly  to  the  water  surface  at  each  range  at  the  time  of  sounding. 

The  averages  of  observed  slopes  on  the  right  bank  for  the  same  stages  have  been 
used  for  slope  corrections  to  areas,  with  the  one  exception  of  set  21,  February  9  and 
10,  when  the  readings  of  the  slope  gau^  were  used  notwithstanding  that  that  of  gauge 
5  seemed  abnormally  low;  the  resulting  areas  of  ran^  14  to  31  ofthis  set  have  not, 
for  this  reason,  been  used  in  deducing  scour  and  fill  m  the  tables. 

In  order  to  bring  out  clearly  the  clmnges  occurring  in  the  pool  sections  and  on  the 
crossing;,  the  ranges  have  been  divided  into  characteristic  groups  as  follows:  Ranges 
2  to  7,  m  the  upper  put  of  the  bend,  are  taken  as  pool  sections.  Ranges  21  to  31  on 
the  crossing,  at  the  lower  end  of  the  reach,  are  taken  as  shallow  sections.  The  other 
sections,  ranges  8  to  15  and  16  to  20,  are  intermediate  between  these  two.  The 
average  areas  of  three  of  these  groups  for  the  low-stage  datum  are  given  in  Table 
No.  15. 

BemUs. — Ab  during  the  period  of  these  observations  the  river  scarcely  reached  even 
a  moderately  high-water  stage,  the  full  effects  which  a  decided  flood  is  now,  in  a 
general  way,  pretty  well  known  to  produce  in  clearing  out  the  channel  can  not  rea- 
sonably be  looked  for  in  the  results  of  this  survejr. 

It  is  thought,  however,  that  the  results  of  this  survey  are  very  interesting  and 
instructive;  and  there  is  every  reason  to  believe  that  they  show  more  fully  than  has 
before  been  done  the  extent  and  character  of  the  changes  occurring  in  the  river  bed 
under  varying  conditions  of  stage,  and  furnish  a  valuable  addition  to  the  data  on 
this  subject. 

All  of  the  results  are  presented  in  the  accompanving  tables  and  plates,  but  it  is 
thought  it  may  be  of  service  to  here  point  out  a  few  of  the  main  nets  contained 
therein. 

Considering  first  the  areas  below  the  low-stage  datum  plane,  which  reads  9.7  feet 
on  the  New  BiLEuirid  gauge,  shown  on  plate  6,  it  will  be  noticed  that  the  area  curve  of 
range  1  is  distinctly  different  from  those  of  the  other  ran^,  and  a  glance  at  the 
platted  cross  sections  on  plate  8  shows  this  range  is  different  in  form  from  any  of  the 
others,  being  very  wide  and  at  the  center  shou,  with  the  channel  close  to  the  Mis- 
souri shore.  This  range  is  at  the  head  of  a  wide,  fiat  sand  bar  which  makes  out 
from  the  left  bank,  ^s  section  scours  out  as  the  river  rises  and  shows  a  maximum 
soon  after  the  highest  river  stage.  It  then  immediately  fills,  and  scours  again  at 
next  minor  rise,  and  from  August  to  October,  1900,  shows  a  fill  of  about  2,000  square 
feet  from  the  preceding  low  water;  at  the  close  of  the  survey  it  was  a^ain  scouring  out 

It  should  be  borne  m  mind  that  the  changes  of  areas  under  consideration  are  the 
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algebraic  sums  of  namerous  small  changes  going  on  simultaneously  in  the  same  sec- 
tion; in  other  words,  the  section  may  be  scouring  at  one  point  and  filling  at  another, 
and  only  the  excess  of  scour  or  the  excess  of  fill,  as  the  case  may  be,  will  ai)pear  as 
change  in  the  area  carve;  a  comparison  of  the  profiles  of  the  same  section  will  show 
the  distribution  in  the  tross  sectipn  of  these  changes.     (See  plate  8. ) 

Taking  next  the  group  of  pool  sections,  the  area  curves  of  ranges  2  to  7  show  very 
little  chiu^  until  the  nae  of  December,  when  they  begin  to  show  a  fill;  this  con- 
tinues until  after  the  rise  in  January,  when  it  amounts  to  about  4,000  sauare  feet  at 
range  4;  ranges  2  and  3,  however,  show  a  slight  scour  at  this  time.  The  Februarv 
rise  caused  a  decided  scour  in  the  pool  sections  which  was  continued  through  the  high 
water  in  March,  except  at  range  4,  which  b^^n  to  fill  just  before  the  highest  water. 
The  greatest  increase  m  area,  or  the  scour,  of  the  pool  sections  over  that  of  low  water 
was  only  2,000  or  3,000  square  feet  except  at  ranges  6  and  7,  where  it  was  4,000  or 
5,000.  After  the  high-water  season  all  the  pool  sections  began  to  fill,  and  at  the 
close  of  the  survey  in  October,  1900,  show  a  fill  of  from  2,000  to  4,000  square  feet 
over  the  areas  of  the  preceding  low  water.  Ranges  8  to  20  are  a  transition  from  pool 
to  crossing  and  comprise  that  part  where  the  channel  leaves  the  Missouri  shore  and 
croflses  over  to  the  Kentucky  side;  the  area  curves  differ  among  themselves  consid- 
erably, but  generally  scour  on  the  rising  sta^;  ranges  17  to  20,  however,  continue 
to  scour  out  much  longer  than  any  other  sections  in  the  bend  and  reach  a  maximum 
scour  about  the  end  of  June  at  the  crest  of  a  moderate  rise  in  stage.  As  this  group 
is  peculiar,  it  has  been  given  a  separate  place  in  the  table  of  averages. 

The  next  group  to  be  consideied  is  that  at  the  crossing,  ranges  21  to  31,  at  the 
lower  end  of  the  reach.  The  area  curves  of  these  ranges  are  distinctly  different  from 
those  of  the  pool;  they  show  a  scour  for  almost  every  rise  and  a  fill  for  a  decline  in 
stage.  Range  31  shows  a  scour  at  high  water  of  about  18,000  square  feet,  and  toward 
the  close  of  the  survey  in  October,  1900,  shows  an  increase  in  area  of  about  5,000 
square  feet  over  that  of  the  preceding  low  water,  and  was  still  scouring.  Summing 
up  for  the  low-stage  areas,  it  may  be  said  that  the  x)ool  sections  show  a  tendanc^  to 
fill  during  the  earlier  part  of  the  rise  after  the  low  water  of  1899,  show  very  little 
increase  in  area  over  tne  low-water  period  even  at  the  highest  stage  of  the  year,  and 
and  at  the  end  of  October,  1900,  show  a  smaller  area  than  they  had  in  the  preced- 
ing low  water. 

On  the  other  hand,  the  crossing  sections  show  a  rapid  scour  on  a  rising  stage,  and 
a  fill  on  a  falling  stage,  and  at  ttie  close  of  the  survey  in  October,  1900,  show  an 
increase  in  area  over  that  of  the  preceding  low  water,  with  a  decided  tendency  to 
scour  out  still  more. 

The  longitudinal  soundings  taken  in  August,  1900,  the  profiles  of  which  are  given 
on  pi.  No.  4,  show  the  presence  of  some  sand  waves  with  a  height  of  2  to  5  feet. 
These  longitudinals  were  taken  incidentally  to  the  cross-section  work,  and  consist  of 
onlv  four  sets  of  five  each  from  ranges  16  to  21.  It  is  probable  that  some  of  the  large 
ana  abrupt  changes  in  area  of  cross  section  may  be  accounted  for  by  the  passage  of 
these  sand  waves  across  ranges.  More  extended  series  of  longitudinal  sonndings  at 
other  localities  have  fully  established  the  fact  of  the  existence  and  movement  on  the 
river  bottom  of  these  sand  waves  in  the  main  river  below  Cairo. 

As  a  measure  of  the  reliability  of  the  soundings  several  tests  were  made.  On  August 
23,  1900,  range  16  was  sounded  20  times  at  intervals  of  about  twenty-two  minutes. 
The  largest  area  obtained  was  67,981  square  feet;  the  smallest  was  66,388  square  feet; 
the  mean  of  the  20  sets  of  soundings  was  67,258  square  feet  In  most  cases  the  vari- 
ation hnom  the  mean  was  less  than  500  square  feet,  or  less  than  1  per  cent  of  the  area. 

In  some  cases  the  change  in  low-stage  datum  areas  from  one  week  to  another  amounted 
to  3  or  4  per  cent  and  in  extreme  cases  to  6  or  7  per  cent  Generally,  however,  the 
changes  were  less  than  2  per  cent.  It  seems  from  the  above  that  most  of  the  changes 
shown  in  the  tabulated  results  are  due  to  changes  in  the  river  bed. 

Before  considering  the  area  curves  of  the  mid-stage  datum  it  will  be  well  to  look 
at  the  platted  cross  sections  on  pi.  8.  The  higher  datum  areas  include  in  every 
caae  the  areas  of  the  lower  datum.  It  will  be  seen  that  the  widths  of  the  pool  sec- 
tions have  been  increased  proportionally  much  more  than  the  areas,  and  that  the 
mean  depth  has  been  decreased.  For  instance,  at  range  4  the  low-datum  width  is  about 
1,700  feet,  while  the  mid-stage  width  is  over  6,000  feet;  the  low-datum  depth  is  about 
85  feet,  whUe  the  mid-sta^  depth  is  about  21  feet.  From  this  it  is  evident  that  the 
character  of  the  pool  sections  nas  been  changed  by  extending  them  over  the  wide 
sand  bu*,  and  the  grouping  of  the  sections  made  for  the  low-stage  datum  no  longer 
holda. 

Comparing  now  the  area  curves  of  the  two  series,  range  1  does  not  materially 
differ.  Range  2,  however,  at  the  mid-stage  datum  has  been  extended  across  the  bar 
and  includes  what  was  before  a  pocket  of  dead  water;  at  mid  stage  this  pocket 
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becomes  part  of  the  river.  The  area  cur\'e  of  this  ranfre  phows  coneiderable  scour 
on  this  bar  during  the  rising  sta^,  and  at  the  cloee  of  the  survey  still  retains  much 
of  the  increase  of  area. 

Ranges  3  to  7  also  show  that  considerable  scour  took  place  on  the  sand  bar  as  the 
river  rose  over  it.  The  low-stage  datum  areas  of  these  sections  show  very  little 
incroafse  at  high  water.  At  the  close  of  the  survey  these  pool  sections  of  mid-stage 
datum  show  a  slight  fill  over  the  preceding  low  water  except  range  7,  which  shows 
a  slight  wour. 

As  the  river  was  below  the  mid-stage  datum  during  most  of  the  period  of  observa- 
tions the  changes  in  river  bed  are  nearly  all  shown  in  the  areas  of  that  datum.  The 
areas  of  the  hisrh-ntage  datum  have  been  tabulated  mainly  to  furnish  a  standard  of 
comparison  for  any  future  ob«ervationa  which  may  be  taken  at  high  stages. 

All  the  individual  areas  and  other  elements  of  cross  section  have  been  given  in 
Tables  Nos.  12  to  14,  so  that  means  of  other  groups  than  those  given  in  the  table  of 
averages,  Table  No.  15,  may  be  taken  out  if  desired. 

Most  of  the  caving  during  the  survey  occurred  on  the  right  bank  below  the  revet- 
ment at  ranges  4  to  15;  the  greatest  was  at  range  9,  and  amounted  to  about  200  feet. 
There  was  also  some  caving  at  the  lower  end  of  the  reach  on  the  left  bank  at  ranges 
27  to  31;  the  greatest  of  this  was  at  range  31,  and  amounted  to  93  feet.  The  platted 
cross  sections  of  range  13  show  the  caving  which  has  taken  place  at  the  Missouri  end 
of  that  range. 

The  report  of  the  commission  for  1881,  Appendix  J,  plate  8,  gives  the  results  of 
boring  operations  in  the  vicinity  of  New  Madrid;  this  shows  that  the  material  com- 
posing the  river  bed  at  the  upper  part  of  the  reach  was  largely  sand  and  gravel;  at 
the  lower  end  of  the  reach  it  was  sand  and  day,  and  about  the  middle  of  the  reach 
it  was  sand  and  clay  with  a  little  gravel. 

In  conclusion  it  may  be  said  that  the  results  of  the  observations  at  this  locality 
show  that,  beginning  with  a  low  water  and  extending  through  a  period  of  very 
mo<lerate  high  water  to  another  low  water  at  the  end,  the  pool  sections  show  a  very 
slight  decrease  and  the  bar  sections  show  a  slight  increase  in  area  as  compared  with 
the  preceding  low  water;  at  no  time  during  the  observations  do  the  bar  crossing 
sections  show  less  area  than  at  the  first  low  water. 

MISCELLANBOUS. 

The  daily  stages  of  the  Mississippi  River  and  its  principal  tributaries  for  1900,  a 
pamphlet  of  118  pages,  was  prepared  and  printed.  The  monthly  reports  of  opera- 
tions and  the  proceedings  of  the  eightieth,  eighty-first,  and  eighty-second  sessions  of 
the  commission  have  been  printed,  (jonsiderable  work  pertaining  to  care  and  filing 
of  the  drawings  and  scientihc  records  of  the  commission  has  been  i)erformed. 

Messrs.  C.  M.  Talbert,  E.  E.  Whitehead,  and  E.  M.  Hutchins  have  rendered  effi- 
cient services  in  this  division  during  the  year.  Mr.  Charles  H.  Miller  rendered 
valuable  service  in  the  reduction  of  his  field  notes  of  discharge  observations  and 
scour  and  fill  survey  for  about  two  months  subsequent  to  the  close  of  the  field  work. 

Respectfully  submitted. 

KlVAS  TULI.Y, 

Assistant  Engineer. 
Capt.  Mason  M.  Patrick, 

Corps  of  Engineers,  U,  S.  A.y 

i>ecretary  Mississippi  River  Commission, 
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Tablb  No.  10. — HigJiett  gauge  readings,  Mississippi  River  and  tributarieSy  in  1901,  to 

May  SI. 

[For  eleyations  and  locations  of  gauges,  etc.,  see  Table  No.  9.] 


River. 


Station. 


Gauge 
reading. 


MiariMsippi... 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Arkansas 

Atchafalaya . 
Cumberland. 
Ohio 

Do 

Do 

Do 

Red 

St.  Francis. . . 
Tennessee  - . . 

Do 

Wabash 

White 


St  Louis,  Mo 

Cairo,  m.  (Ohio  River) 

Belmont.  Mo 

New  Madrid,  Mo 

Cottonwood  Point,  Mo 

Fulton,  Tenn 

Memphis,  Tenn 

Mhoon  Landing,  Miss 

Helena,  Ark 

Sunflower  Landing,  Miss 

Mouth  of  White  River,  Ark  ... 

.VrlLansas  City.  Ark 

Greenville.  Miss 

Lake  Providence,  La 

Vicksburg,  Miss 

St.  Joseph,  La 

.Natchez.  Miss 

Red  River  Landing,  La 

Bayou  Sara,  La 

Baton  Rouge,  La 

Plaquemine.  La 

Donaldsonville,  La 

College  Point,  La 

rarrollton.  La 

Fort  Jackson,  La 

LitUe  Rock,  Ark 

Barbre  Landing,  La 

Nashville,  Tenn 

Cincinnati,  Ohio 

Louisville  f upper),  Ky 

Louisville  (lower) ,  Ky 

Paducah,  Ky 

'  Alexandria,  La 

Bridge,  St  L.,  I.  M.  &  S.  Rwy. 

Chattanooga,  Tenn 

I  Florence,  Ala 

I  Mount  Carmel.  Ill 

Clarendon,  Ark 


Apr.  18  . 
May  1-2. 
,  Mayl... 
Mays... 
.May  3-4, 
May  6... 
....do., 
May  7-8 
May  8-9. 
.Ma  V  8-10 
May  11-12 
•May  12-13 
May  13. 
May  14 
May  15-16 

do.... 

Mayl&-17 

May  1.^18 

May  16-18 

May  15-19 

May  15-17 

May  19 

May  15 

May  7,  9, 17,  20. . . . 

Mays,  9,  18 

Apr.20 

May  15-18 

Apr.  25 

Apr.  26-27 

Apr.  28-29 

Apr.  28 

Mayl 

Apr.  26 

Apr.20 

May  25 

Jan.  16,  Apr. 23... 

Mar.  19 

Mar.  26 


Fset 
22.5 
43.2 
39.8 
84.21 
83.85 
30.63 
32.15 
85.4 
41.45 
40.5 
44.7 
43.8 
37.4 
36.45 
41.5 
36.9 
39.8 
37.3 
30.4 
28.25 
24.45 
22.35 
18.0 
12.7 
6.0 
19.1 
34.66 
87.8 
59.7 
33.2 
58.8 
39.4 
14.6 
14.6 
33.6 
16.3 
17.6 
26.76 


Table  No.  11. — Remits  of  discharge  observations^  Mississippi  River, 

COLUMBUS,  KY. 


Gauges. 

Cross  section  of  discharge. 

Date. 

Bel- 
mont 

Local 
at  sec- 
tion. 

Rise  or 
fall  in 
preced- 
ing 24 
hours. 

Area. 

Depth. 

Water. 

Below 
datum. 

Mean. 

Mean 
datum. 

Maxi- 
mum. 

Width. 

1900. 

November  7,  a.  m 

November  7,  p.  m 

/Vrf. 
12.6 
12.5 

Ftet 
12.5 
12.5 
12.5 
12.5 
12.7 
12.8 
13.0 
13.1 
12.9 
12.8 

FeeL 
+0.04 

\% 

92,734 
91,841 
91,343 
90,839 
92,504 
92,543 
92,747 
92,368 
92,450 

Sa.feeL 
92,127 
94,281 
92,836 
92,786 
91,731 
93,212 
92,648 
92,747 
92,893 
93,185 

Feet. 
84.6 
35.4 
34.9 
34.8 
34.6 
35.3 
85.8 
35.3 
35.2 
36.2 

Feet. 
35.1 
35.9 
35.4 
35.4 
35.0 
36.6 
35.8 
85.8 
36.4 
85.6 

52.0 
51.5 
51.0 
51.0 
61.0 
52.0 
58.0 
68.0 
53.0 
68.0 

Jffert. 
2,621 
2,621 
2,621 
2,622 
2,622 
2,622 
2,624 
2  624 

November  8, a.  m !     12.5 

November  8,  p.  ra |     12.6 

+  .01 

November  9,  a.  m '      12. 8 

November  9,  p.  m 12.8 

+  .23 

November  10.  a.  m 

November  10,  p.  m 

13.1 
18.1 

+  .80 

November  12.  a.  m 

November  12,  p.  m 

12.9 
12.8 

-  .15 

2,626 
2,626 
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Tablb  No.  II.— EemUs  ofduduarge  observaUons,  Mtsnanppi  £tt«r— Continned. 
COLUMBUS,  KT.— Ck>ntinned. 


Date. 


Scour  or 
fOl. 


Mean 
veloc- 
ity per 
second. 


Dis- 
charge 

second. 


Method. 


Nom- 
berof 
▼eloc- 
itvsta- 
tlona. 


Nom- 
berof 
sound- 
ingB. 


DireeCion  and  force 
of  wind. 


1900. 
November  7,  a.  m . . . 

November  7,  p.  m... 
November  8,  a.  m... 

November  8,  p.  m . . . 
November  9,  a.  m... 

November  9,  p.  m . . . 

November  10,  a.  m . . 

November  10,  p.  m . . 
November  12,  a.  m . . 
November  12,  p.  m . . 


Sq.feeL 


+2,164 
-1,446 

-  60 
-1,066 

+1,481 

-  664 

+     99 

+    146 
+    292 


2.296 

2.198 
2.800 

2.840 
2.277 

2.867 

2.411 

2.S18 
2.297 
2.260 


OiLfeeL 
207,977 

208,868 
210,068 

218,768 
206,869 

218,000 

228,127 

214,947 
212,186 
208,028 


HaskeU  meter 
wheel  6. 

....do 

....do 


.do. 
.do. 

.do. 

.do. 

.do. 
.do. 
.do. 


X  to  XI— Ught 

X-Li£ht 

X— Bnsk;  water 

rough. 
Do. 
X  to  Xl-Very 

light 
XII  to  VI— Very 

light 
VI— Brisk;  water 

rough. 
Do. 
VI  to  Vn-Iight 
VI— Brisk;  water 

rough. 


NoTB.— The  xero  of  the  Belmont  gauge  is  286.86  feet  above  the  Cairo  datum  plane;  datum  line  is 
taken  at  18.09  feet  on  this  gauge. 

NEW  MADRID,  MO. 


Date. 


Gauges. 


New 
Mad- 
lid. 


Local 
at  sec- 
tion. 


Rise  or 
fall  in 
preced- 
ing 24 
hours. 


Cross  section  of  discharge. 


Area. 


Water. 


Below 
datum. 


Depth. 


Mean. 


Mean 
datum. 


Maxi- 


Width. 


1900. 
November  18,  a.  m  . 
November  18,  p.  m  . 
November  14,  a.  m  . 
November  14,  p.  m  . 
November  16,  a.  m  . 
November  15,  p.  m  . 
November  16,  a.  m  . 
November  16,  p.  m  . 
November  17,  a.  m  . 
November  17,  p.  m  . 


10.6 
10.6 
10.6 
10.4 
10.8 
10.2 
10.1 
10.1 
9.9 
9.8 


FeeL 


***9."7* 

-0.28 

*"*9.5* 

-  .16 

9.4 
9.8 

-  .18 

9.2 
9.2 

-  .18 

9.0 
8.9 

-  .21 

\ 


feA 
L,266 
71,446 
70,818 
69,880 
69,968 
69,982 
69,414 
69,474 
69,297 
69,840 


\% 

71,619 
70,689 
70,800 
70,762 
70.896 
70,671 
70,805 
71,071 
71,287 


28.8 
28.9 
28.6 
28.8 
28.4 
28.4 
28.2 
28.2 
28.2 
28.2 


ffseL 
28.8 
29.0 
28.6 
28.6 
28.6 
28.7 
28.6 
28.7 
28.8 
28.8 


FeeL 
44.6 
48.6 
48.6 
42.6 
44.0 
48.6 
48.0 
42.6 
42.6 
42.6 


FeeL 
2,470 
2,470 
2,470 
2,470 
2,468 
2,468 
2,461 
2,461 
2.450 
2,468 


Date. 


Scourer 
fill. 


Mean 
veloc- 
ity per 
second. 


Dis- 
charge 

per 
second. 


Method. 


Num- 
ber of 
veloc- 
ity sta- 
tions. 


Num- 
ber of 
sound- 
ings. 


Direction  and  force 
of  wind. 


1900. 
November  13,  a.  m . 

November  18,  p.  m  . 
November  14,  a.  m  , 
November  14,  p.  m  . 
November  16,  a.  m  . 

November  16,  p.  m  . 
November  16,  a.  m  . 

November  16,  p.  m  . 

November  17,  a.  m  . 

November  17,  p.  m  . 


8q.fed. 


+261 
I  -880 
I      -889 

+462 

+143 


+184 
+266 
+166 


FteL 
8.120 

2.979 
8.018 
2.986 
8.066 

8.009 
2.968 

2.987 

2.886 

2.751 


Oil  feet. 
222,816 

212,825 
212,208 
208,564 
214,412 

210,681 
206,089 

207,647 

196,621 

190,728 


Haskell  meter 
wheel  6. 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 


62 


VtoIX-Ught 
X— Very  liarht 


xn— Veryllght 
n— Verylight 
XI  to  Xlt-Very 


light  to  light 

IV  to    V— Very 
light 

V  to     IV-Very 
light 

VI-Brisk;   water 
rough. 
Do. 


Non.— The  aero  of  the  New  Madrid  gauge  is  276.72  feet  above  the  Cairo  datum  plane;  datum  line  Is 
taken  at  10.61  feet  on  this  gauge. 
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Tabus  No.  12. 

800VT  andfiU  mrvey,  New  Madrid  Bend. 

[Cxoas^ectlon  elementB.— Datum  reads  9.7  feet  on  New  Madrid  gaufe.] 

RANOB  NO.  1. 


New  Madrid  gauge. 


Date. 


1899. 
Sept  20 
Sept  80 
Oct  6 
Oct  14 
Oct  21 
Oct  26 
Nov.  8 
Nov.  10 
Nov.  16 
Nov.  20 
Nov.  28 
Dec  6 
Dec  12 
Dec  18 
Dec  29 

1900. 
Jan.  5 
Jan.  12 
Jan.  20 
Jan.  25 
Feb.  2 
Feb.  10 
Feb.  15 
Feb.  22 
Mar.  1 
Mar.  9 
Mar.  16 
Mar.  22 
Mar.  28 
Apr.  5 
Apr.  12 
Apr.  18 
Apr.  26 
May  2 
May  8 
May  15 
May  24 
May  29 
June  4 
June  11 
June  18 
Jane  26 
July  2 
Jnly  9 
July  16 
jQly  28 
Jnly  80 
Aug.  6 
Ang.  18 
Aog.  20 
Ang.  27 
Sept  8 
Sept  U 
Sept  18 
Sept  26 
Oct  8 
Oct  12 
Oct  17 
Oct  28 


Reading. 


HbA. 
5.0 
4.4 
8.8 
2.9 
2.9 
2.8 
8.1 
8.6 
4.6 
5.8 
6.0 
5.4 
5.2 
9.6 
14.7 


8.5 
6.7 
14.2 
20.1 
16.5 
13.0 
23.0 
28.0 
21.8 
25.0 
81.8 
28.2 
26.9 
21.8 
20.7 
22.5 
25.1 
22.2 
18.0 
16.4 
13.8 
13.7 
14.7 
18.6 
21.5 
20.0 
25.5 
18.0 
12.7 
10.8 
14.4 
15.0 
10.0 
6.5 
8.8 
9.0 
8.6 
5.8 
6.2 
7.7 
10.5 
9.9 
&4 


Change 
in  24 

hOUZB. 


Feet 
-0.1 

-  .1 

-  .1 

-  .1 
.0 

-  .1 
.0 

+  .2 
+  .2 
+  .2 
+  .1 

-  .1 

-  .1 
+  .9 

-  .1 


-1.2 
+  .1 
+  .6 
+  .8 
-1.2 
+2.6 
+  .8 
+  .1 

-  .6 
+2.5 
+  .4 
-1.3 
+  .6 

-  .7 

-  .1 

-  .8 
+  .4 
-1.0 

-  .5 

-  .2 

-  .1 
+  .1 
+  .2 
+  .1 
+  1.0 
+  .7 
+  .2 
-1.4 

-  .5 

-  .1 
.0 

-  .4 

-  .8 

-  .2 
.0 

+  .4 

-  .5 

-  .8 
+  .4 
+  .4 
+  .2 
+  .1 

-  .1 


Set 
No. 


Datum 


too 


1,028 
1,030 
1,025 
1,027 
1,027 
1,018 
1,081 
1,029 
1,031 
1,030 
1,039 
1,042 
1.042 
1,047 


1,040 
1,042 


1,062 

1,054 

1,052 

1,090 

1,098 

1,062 

1,096 

1,094 

1,106 

1,145 

1,060 

1,022 

1,051 

1,068 

1,043 

1,000 

1,037 

1,027 

1,022 

1,027 

1,018 

1,042 

1,031 

1,031 

1,029 

1,017 

1,012 

1,002 

1,000 

964 

994 

990 

992 

1,008 

995 

990 

984 

990 

962 

997 


Scoor  and 
fiU. 


JCOaq.JL 


-8 
+  2 

-  5 
+  2 

0 

-  9 
+18 

-  2 
+  2 

-  1 
+  9 
+  8 

0 
+  6 


-7 
M-2 


+10 
+  2 

-  2 
+38 
+  8 
-86 
+84 

-  2 
+12 
+89 
-76 
-47 
+29 
+82 
-40 
-48 
+87 
-10 

-  6 
+  5 

-  9 
+24 
-11 

0 

-  2 
-12 

-  6 
-10 

-  2 
-16 
+10 

-  4 
+  2 
+11 
-8 

-  5 
-6 
+  6 

-  8 
+15 


Datum 
width. 


Feet. 
4,555 

4,558 
4,552 
4,550 
4,549 
4.547 
4,546 
4,544 
4,548 
4,541 
4,540 
4,538 
4,587 
4,585 
4,535 


4,620 
4,512 


4,518 
4,582 
4.625 
4,580 
4.582 
4,545 
4,580 
4,557 
4,550 
4,560 
4,565 
4,540 
4,545 
4,555 
4,548 
4,685 
4,542 
4,550 
4,550 
4,546 
4,587 
4,642 
4,560 
4,670 
4,568 
4,566 
4,608 
4,586 
4,596 
4.580 
4,585 
4,605 
4,596 
4,595 
4,588 
4,580 
4,675 
4,680 
4,687 
4,580 


Mean 
datum 
depth. 


Feet 
22.6 
22.6 
22.6 
22.5 
22.6 
22.6 
22.4 
22.7 
22.7 
22.7 
22.7 
22.9 
22.9 
28.0 
28.1 


28.0 
28.1 


28.8 
28.8 
28.8 
24.1 
24.2 
28.4 
24.2 
24.0 
24.8 
25.2 
28.4 
22.6 
28.1 
28.8 
22.9 
22.0 
22.8 
22.6 
22.5 
22.6 
22.4 
22.9 
22.6 
22.6 
22.6 
22.8 
22.0 
21.9 
21.7 
21.5 
21.7 
21.5 
21.6 
21.8 
21.7 
21.6 
21.6 
21.6 
21.4 
21.8 


in  mean 
datum 
depth. 


Feet 


0.0 
.0 

-  .1 
+  .1 

.0 

-  .2 
+  .3 

.0 

.0 

.0 

+  .2 

.0 

+  .1 

+  .1 


-  .1 
+  .1 


+  .2 
.0 
+  .2 
+  .8 
+  .1 

-  .8 
+  .8 

-  .2 
+  .3 
+  .9 
-1.8 

-  .9 
+  .6 
+  .7 

-  .9 

-  .9 
+  .8 

-  .2 

-  .1 
+  .1 

-  .2 
+  .6 

-  .8 
.0 
.0 

-  .8 

-  .8 

-  .1 

-  .2 

-  .2 
+  .2 

-  .2 
+  .1 
+  .2 

-  .1 

-  .1 

-  .1 
+  .1 

-  .2 
+  .4 


Maxi- 
mum da- 
tum 
depth. 


Feet 
61.2 
59.8 
61.0 
59.8 
61.8 
69.9 
61.6 
60.0 
61.5 
62. 9 
60.7 
64.8 
63.2 
62.6 
62.0 


61.7 


61.6 
62.5 
62.4 
63.0 
62.0 
62.0 
64.2 
63.9 
62.5 
62.8 
61.9 
62.0 
61.7 
62.5 
62.6 
61.8 
61.4 
61.8 
81.0 
60.0 
60.6 
60.4 
60.5 
61.4 
61.2 
62.0 
61.8 
59.8 
60.8 
60.2 
61.0 
62.0 
62.8 
62.1 
61.9 
68.0 
61.0 
62.7 
62.8 
02.4 


NoTS.~The  gauge  readings  tabulated  are  for  the  time  of  sounding  the  section. 
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Table  No.  12 — Ck>ntmaed. 
Scour  and  fill  survey ,  New  Madrid  ^end— Ck>ntinned. 

RANGE  NO.  2. 


'New  Madrid  gauge. 


Date. 


Reading. 


Change 

in  24 
,  hours. 


Set 
No. 


Datum, 
area. 


Scour  and 

mi. 


Datum, 
width. 


Mean 
datum 
depth. 


Change 
in  mean 
datum 
depth. 


Maxi- 
mum da- 
tum 
depth. 


1899. 
Sept.  20 
Sept.  30 
Oct.  6 
Oct.  14 
Oct.  21 
Oct.  25 
Nov.  2 
Nov.  10 
Nov.  16 
Nov.  20 
Nov.  28 
Dec.  6 
Dec.  12 
Doc.  18 
Dec.  29 

1900. 
Jan.  5 
Jan.  12 
Jan.  20 
Jan.  24 
Feb.  2 
Feb.  10 
Feb.  15 
Feb.  22 
Mar.  1 
Mar.  9 
Mar.  16 
Mar.  22 
Mar.  28 
Apr.  5 
Apr.  12 
Apr.  18 
Apr.  28 
May  2 
May  8 
May  16 
May  24 
May  29 
June  4 
June  11 
June  18 
June  25 
July  2 
July  9 
July  16 
July  23 
July  80 
Aug.  6 
Aug.  13 
Aug.  20 
Aug.  27 
Sept.  3 
Sept.  11 
Sept.  18 
Sept  25 
Oct.  3 
Oct.  12 
Oct.  17 
Oct.   23 


Feet 

.6.0 
4.4 
3.8 
2.9 
2,9 
2.8 
3.1 
8.6 
4.6 
5.8 
6.0 
5.5 
5.2 
9.6 

U.7 


8.6 
6.7 
14.2 
19.6 
16.5 
13.2 
23.0 
26.0 
21.8 
24.8 
81.8 
28.2 
26.9 
21.8 
20.7 
22.5 
26.1 
22.2 
18.0 
16.4 
13.8 
13.7 
14.7 
18.6 
21.5 
20.0 
26.5 
18.0 
12.7 
10.8 
14.4 
15.0 
10.0 
6.5 
8.8 
9.0 
8.6 
6.8 
6.2 
7.7 
10.5 
9.9 
8.4 


Feet. 
-O.I 

-  .1 

-  .1 

-  .1 
.0 

-  .1 
+  .2 
+  .2 
+  .2 
+  .2 
+  .1 

-  .1 

-  .1 
+  .9 

-  .1 


-1.2 
+  .1 
+  .6 
+1.2 
-1.2 
+2.6 
+  .8 
+  .1 

-  .6 
+2.5 
+  .4 
-1.3 
+  .6 

-  .7 

-  .1 

-  .3 
+  .4 
-1.0 

-  .6 

-  .2 

-  .1 
+  .1 
+  .2 
+  .1 
+1.0 
+  .7 
+  .2 
-1.4 

-  .6 

-  .1 
.0 

-  .4 

-  .8 

-  .2 
.0 

+  .4 

-  .5 

-  .3 
+  .4 
+  .4 
+  .2 
+  .1 

-  .1 


675 
578 
672 
571 
581 
572 
573 
573 
574 
574 
570 
580 
667 
602 


582 
■597' 


lOOtq./t. 


595 
692 
679 
601 
694 
611 


678 
687 
689 
672 
670 
674 
671 
673 
672 
574 
674 
571 
681 
578 
672 
566 
572 
670 
669 
670 
568 
567 
674 
669 
662 
668 
674 
664 
570 


-  2 
+  3 

-  6 

-  1 
+10 

-  9 
+  1 

0 

+  1 

0 

-  4 
+10 
-13 
+85 


-14 
-  6 


+16 

-  9 
+  1 
+  6 

-  3 
-13 
+22 

-  7 
+17 

-  2 
-20 
-11 
+  9 
+  2 
-17 

-  2 
+  4 

-  3 
+  2 

-  1 
+  2 

0 

-  3 
+10 

-  3 

-  6 

-  6 
+  6 

-  2 

-  1 
+  1 

-  7 
+  4 
+  7 

-  5 

-  7 

-  4 
+16 
-10 
+  6 


Feet. 
1,652 
1,652 
1,651 
1,661 
1,650 
1,650 
1,649 
1,649 
1,648 
1,648 
1,647 
1,647 
1,646 
1.646 
1,668 


1,660 
1,660 


Feet. 
34.9 
34.8 
35.0 
34.7 
34.6 
35.2 
M.7 
34.7 
34.8 
34.8 
34.8 
34.6 
35.8 
84.6 
86.2 


35.4 
85.1 


Feet. 


1,667 
1,670 
1,660 
1,673 
1,670 
1,668 
1,678 
1,644 
1,646 
1,668 
1,649 
1,646 
1,645 
1,647 
1,638 
1.644 
1,616 
1,645 
1,640 
1,650 
1,647 
1,646 
1,645 
1,655 
1,650 
1,650 
1,640 
1,638 
1,636 
1,630 
1,625 
1,680 
1,(535 
1,635 
1,635 
1,635 
1,632 
1,632 
1,680 
1,635 


85.8 
86.2 
86.6 
36.6 
35.4 
34.7 
85.9 
36.1 
37.1 
36.5 
35.7 
35.1 
35.7 
36.8 
84.9 
84.7 
34.9 
34.7 
34.9 
34.7 
34.8 
34.9 
84. 7 
35.1 
35.1 
34.6 
34.6 
34.9 
34.9 
84.9 
86.1 
84.6 
34.7 
86.1 
84.8 
84.4 
84.2 
85.2 
34.6 
84.9 


-0.1 
+  .2 

-  .3 

-  .1 
+  .6 

-  .5 
.0 

+  .1 
,0 
.0 

-  .2 
+  .7 

-  .8 
+1.7 


-  .8 

-  .8 


+  .7 

-  .6 
+  .3 
+  .1 

-  .2 

-  .7 
+1.2 
+  .2 
+1.0 

-  .6 

-  .8 

-  .6 
+  .6 
+  .1 

-  .9 

-  .2 
+  .2 

-  .2 
+  .2 

-  .2 
+  .1 
+  .1 

-  .2 
+  .4 

.0 

-  .6 

-  .1 
+  .4 

.0 

.0 

+  .2 

-  .6 
+  .2 
+  .4 

-  .3 

-  .4 

-  .2 
+1.0 

-  .6 
+  .3 
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Tablb  No.  12 — Continued. 

Scow  and  fill  turveyy  New  Madrid  Bend — Continued. 

RANGE  NO.  8, 


New  Madrid  gange. 


Date. 


1899. 
Sept.  20 
Sept.  80 
Oct  5 
Oct,  14 
Ocu  2b 
Oct.  25 
Not.  2 
Nov.  10 
Nov.  16 
Nov.  20 
Nov.  28 
Dec.  6 
Dec.  12 
Dec.  18 
Dec.  29 

1900. 
Jan.  5 
Jan.  12 
Jan.  20 
Jan.  24 
Feb.  2 
Feb.  10 
Feb.  16 
Feb.  22 
Mar.  1 
Mar.  0 
Mar.  15 
Mar.  22 
Mar.  28 
Apr.  5 
Apr.  13 
Apr.  18 
Apr.  26 
May  2 
Mav  9 
M.1V  15 
May  24 
May  29 
Jane  4 
Jane  11 
Jane  18 
Jane  25 
Joly  2 
July  9 
Joly  16 
July  23 
July  SO 
Aag.  6 
Aug.  13 
Aug.  20 
Auk.  27 
Sept.  3 
Sept.  1] 
Sept.  18 
Sept.  25 
Oct.  3 
Oct.  12 
Oct.  17 
Oct.   28 


Reading. 


FeeL 
6.0 
4.4 

8.8 
2.9 
2.9 
2.8 
3.1 
8.6 
4.6 
5.8 
6.0 
6.5 
5.2 
9.5 
14.7 


8.6 
6.7 
14.2 
19.5 
16.6 
13. -2 
23.7 
26.0 
21.9 
24.6 
81.4 
28.6 
26.9 
21.8 
20.8 
22.4 
25.1 
22.0 
17.8 
16.4 
18.9 
13.7 
14.6 
18.6 
21.5 
19.8 
25.5 
18.2 
12.8 
10.8 
14.4 
15.0 
10.2 
6.5 
8.8 
9.0 
8.6 
5.8 
6.2 
7.7 
10.5 
9.9 
8.4 


Change 
in  24 
hours. 


Set 
No. 


Feet. 

-  .1 

-  .1 

-  .1 

-  .1 
.0 

-  .1 

+  .2 
+  .2 
+  .2 
+  .2 
+  .1 

-  .1 

-  .1 
+  .9 

-  .1 


-1.2 
+  .1 
+  .6 
+1.2 
-1.2 
+2.6 
+  .7 
+  .1 

-  .6 
+2.6 
+  .6 
-1.3 
+  .6 

-  .7 
+  .1 

-  .3 
+  .4 
-1.0 

-  .8 

-  .2 

-  .1 
+  .1 
+  .2 
+  .1 
+1.0 
+  .7 
+  .2 
-1.4 

-  .6 

-  .1 
.0 

-  .4 

-  .8 

-  .2 
.0 

+  .4 

-  .5 

-  .8 


Datum 
area. 


566 
662 
557 
563 
565 
568 
558 
571 
564 
567 


566 
547 


568 
568 


576 
564 
553 
577 
580 
558 
564 
581 
576 
591 
667 
554 
570 
569 
558 
561 
569 
553 
561 
557 
562 
665 
559 
562 
561 
548 
M9 
566 
563 
542 
540 
M4 
M8 
547 
534 
538 
543 
539 
551 
516 


Scour  and 
flU. 


lOOtq.Jt 


+10 

-  4 

-  5 
+  6 
+  2 

-  2 

-  5 
+13 

-  7 
+  3 

-  8 
+  9 

-  2 
-19 


+  6 
+  5 


+18 
-12 
-11 
+24 
+  3 
-22 
+  6 
+17 

-  5 
+15 
-24 
-13 
+16 

-  1 
-11 
+  3 
+  8 
-16 
+  8 

-  4 
+  5 
+  3 

-  6 
+  8 

-  1 
-13 
+  1 
+17 

-  3 
-21 

-  2 
+  4 
+  4 

-  1 
-13 
+  4 
+  5 

-  4 
+12 

-  5 


Datum 
width. 


FeeL 
2,007 
2,012 
2,017 
2,016 
2,012 
2,010 
2,007 
2,005 
2,002 
2,000 
1,997 
1,995 
1,992 
1,990 
2,015 


2,015 
2,000 


2,000 
2,000 
2,000 
2,000 
2,000 
2,000 
2,000 
2,000 
2,000 
2,0U0 
2,000 
1,998 
2,000 
1,997 
1,998 
2,000 
2,004 
1,998 
2,000 
2,000 
2,000 
2,010 
2,000 
2,005 
2,006 
2,000 
2,000 
2,005 
2,002 
2,000 
2,000 
2,002 
2,005 
2,000 
2,000 
2,000 
2,005 
2,005 
2,005 
2,007 


Mean 
datum 
depth. 


Feet. 
27.7 
28.1 
27.9 
27.6 
28.0 
28.1 
28.0 
27.8 
28.5 
28.2" 
28.4 
28.0 
28.6 
28.4 
27.2 


27.4 
27.9 


Change 
in  mean 
datum 
depth. 


Fed. 


+0.4 

-  .2 

-  is 

+  .4 
+  .1 

-  .1 

-  .2 
+  .7 

-  .3 
+  .2 

-  .4 
+  .5 

-  .1 
-1.2 


+  .2 
+  .5 


28.8 

+  .9 

28.2 

-  .6 

27.7 

-  .5 

28.8 

+1.1 

29.0 

+  .2 

27.9 

-1.1 

28.2 

+  .3 

29.1 

+  .9 

28.8 

-  .3 

29.6 

+  .8 

28.4 

-1.2 

27.8 

-  .6 

28.5 

+  .7 

28.6 

.0 

27.9 

-  .6 

28.0 

+  .1 

28.4 

+  .4 

27.7 

-  .7 

28.0 

+  .3 

27.8 

-  .2 

28.1 

+  .3 

28.1 

.0 

28.0 

-  .1 

28.0 

.0 

28.0 

.0 

27.4 

-  .6 

27.5 

+  .1 

28.2 

+  .7 

28.1 

-  .1 

27.1 

-1.0 

27.0 

-  .1 

27.2 

+  .2 

27.3 

+  .1 

27.4 

+  .1 

26.7 

-  .7 

26.9 

+  .2 

27,1 

+  .2 

26.9 

-  .2 

27.6 

+  .6 

27.2 

-  .3 

Maxi- 
mum da- 
tum 
depth. 


Feet. 
47.4 
48.0 
47.0 
46.2 
46.2 
47.5 
46.7 
46.6 
47.7 
48.0 
46.8 
46.4 
47.2 
48.0 
45.8 


47.4 
46.6 


47.4 
47.8 
46.2 
48.0 
47.2 
46.8 
47.6 
47.4 
47.7 
48.8 
47.4 
45.8 
46.3 
46.6 
46.2 
48.3 
47.8 
46.2 
46.3 
47.4 
46.6 
46.7 
46.3 
46.8 
45.9 
47.2 
46.2 
46.7 
47.5 
46.8 
45.8 
45.2 
45.9 
45.8 
45.6 
45.7 
45.2 
45.4 
46.0 
46.6 
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Tablb  No.  12~€ontinaed. 

SoouT  andfiU  survey ^  New  Madrid  Bend — Continoed. 

RANGE  NO.  4. 


Date. 


New  Madrid  gauge. 


Reading. 


hours. 


Datum 


Scour  and 
flU. 


Datum 
width. 


Mean 
datum 
depth. 


Change 
in  mean 
datum 
depth. 


Mari- 
mum  dA* 

tum 
depth. 


1809. 
Sept  20 
Sept.  80 
Oct.  6 
Oct.  14 
Oct.  21 
Oct.  25 
Nov.  2 
Nov.  10 
Nov.  16 
Nov.  20 
Nov.  28 
Dec.  6 
Dec.  12 
Dec.  18 
Dec.  28 

1900. 
Jan.  6 
Jan.  12 
Jan.  20 
Jan.  24 
Feb.  2 
Feb.  10 
Feb.  16 
Feb.  22 
Mar.  1 
Mar.  9 
Mar.  16 
Mar.  22 
Mar.  28 
Apr.  6 
Apr.  18 
Apr.  18 
Apr.  26 
May  2 
May  9 
May  16 
May  24 
May  29 
June  4 
June  11 
June  18 
June  26 
July  2 
July  9 
July  16 
July  28 
July  80 
Aug.  6 
Aug.  18 
Aug.  20 
Aug.  27 
Sept.  8 
Sept  11 
Sept.  18 
Sept  26 
Oct  8 
Oct  12 
Oct  17 
Oct   28 


FoeL 

Fed. 

6.0 

0.1 

4.4 

—  .1 

8.8 

—  .1 

2.9 

—  .1 

2.9 

•  0 

2.» 

_    1 

8.1 

+  .2 

3.6 

+  .2 

4.6 

+  .2 

6.8 

+  .2 

6.0 

+  .1 

6.6 

-  .1 

5.2 

-  .1 

9.6 

+  .9 

14.8 

.0 

8.6 

-1.2 

6.7 

+  .1 

14.2 

+  .6 

19.4 

+1.2 

16.6 

-1.2 

12.8 

+2.6 

23.8 

+  .7 

26.0 

+  .1 

21.9 

-  .6 

24.6 

+2.6 

81.4 

+  .6 

28.6 

-1.8 

26.8 

+  .6 

21.9 

-  .7 

20.8 

+  .1 

22.4 

-  .8 

26.0 

+  .4 

22.0 

-1.0 

17.8 

-  .3 

16.4 

-  .2 

18.9 

-  .1 

18.7 

+  .1 

14.6 

+  .2 

18.6 

+  .1 

21.6 

+1.0 

19.8 

+  .7 

25.6 

+  .2 

18.2 

-L4 

12.8 

-  .6 

10.8 

-  .1 

14.4 

.0 

16.0 

-  .4 

10.1 

-  .8 

6.6 

-  .2 

8.8 

.0 

9.0 

+  .4 

8.6 

-  .6 

6.8 

-.  .8 

6.2 

+  .4 

7.7 

+  .4 

10.6 

+  .2 

9.9 

+  .1 

8.4 

-  .1 

100  aq. 


& 

646 
644 
637 
640 
643 
635 
635 
636 
689 


648 
641 
601 


606 
600 


lOOiq.Jt 


608 


643 
646 
626 
687 
618 
614 
679 
614 
615 
601 
607 
624 
638 
620 
621 
616 
622 
611 
588 
670 
662 
560 
580 
594 
580 
589 
586 
578 
580 
563 
565 
561 
568 
564 
674 
570 


-4 

-  1 

-  7 
+  8 
+  8 

-  8 
0 

+  1 
+  3 

-  1 
+  1 
+  4 
-2 
-40 


+  2 
-  8 


1,853 
1,852 
1,851 
1,851 
1,850 
1,849 
1,»18 
1,848 
1,847 
1,846 
1,845 
1,845 
1,844 
1,848 
1.837 


1,833 
1,833 


+  8 
+24 

-  4 
+38 
-28 
+  8 
-20 
+11 
-19 

-  4 
-85 
+35 
+  1 
-14 
+  6 
+17 
+14 
-18 
+  1 

-  5 
+  6 
-11 
-28 
-13 

-  8 

-  2 
+20 
+14 
-14 
+  9 

-  3 
-13 
+  7 
-17 
+  2 

-  4 
+  7 

-  4 
+10 

4 


Ffoet. 
85.0 
84.8 
34.8 
34.4 
34.6 
34.8 
34.4 
34.4 
34.4 
34.6 
34.6 
34.7 
34.9 
84.8 
82.7 


82.9 
82.7 


FeeL 


1,833 
1,788 
1,818 
1,791 
1,800 
1,775 
1,795 
1,768 
1,743 
1,695 
1,681 
1,645 
1,635 
1,640 
1,633 
1,625 
1.581 
1,600 
1,587 
1,620 
1,622 
1,680 
1.630 
1,680 
1,640 
1,645 
1,646 
1.642 
1,683 
1,610 
1,610 
1.615 
1,607 
1,610 
1,606 
1,610 
1,620 
1,630 
1.628 
1,610 


-0.2 
.0 

-  .4 
+  .2 
+  .2 

-  .4 
.0 
.0 

+  .2 

.0 

+  .1 

+  .2 

-  .1 
-2.1 


+  .2 
-  .2 


FseL 
49.0 
51.0 
49.1 
49.0 
49.0 
49.0 
48.8 
48.2 
48.8 
49.2 
49.4 
49.4 
49.7 
50. 0 
46.4 


83.2 

+  .5 

35.3 

+2.1 

34.7 

-  .6 

87.2 

+2.5 

86.7 

-1.5 

86.4 

+  .7 

84.9 

-1.5 

86.1 

+1.2 

85.4 

-  .7 

86.2 

+  .8 

84.4 

-1.8 

87.3 

+2.9 

87.6 

+  .8 

36. « 

-1.0 

37.2 

+  .6 

88.4 

+1.2 

40.4 

+2.0 

88.7 

-1.7 

88.1 

+  .4 

88.0 

-1.1 

38.3 

+  .3 

37.5 

-  .8 

35.7 

-1.8 

85.0 

-  .7 

84.3 

-  .7 

34.1 

-  .2 

35.2 

+1.1 

36.2 

+1.0 

36.5 

-  .7 

36.6 

+1.1 

86.4 

-  .2 

35.5 

-  .9 

86.1 

+  .6 

35.0 

-1.1 

35.2 

+  ,2 

34.8 

-  .4 

35.0 

+  .2 

84.6 

-  .4 

85.8 

+  .7 

35.4 

+  .1 
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Table  No.  12— Oontinned. 

8oow  and  fill  survey,  New  Madrid  i^^mi— Continoed. 

BANGS  NO.  6. 


Date. 


New  Madrid  gauge. 


Reading. 


Change 
in  24 
hours. 


Set 
No. 


Datom 
area. 


Soonr  and 
fiU. 


Datnm 
width. 


Mean 
datum 
depth. 


Change 

in  mean 

datum 

depth. 


Maxi- 
mum da- 
tum 
depth. 


Sept  20 
Sept  30 
Oct  5 
Oct  14 
Oct  21 
Oct  25 
Not.  2 
Not.  10 
Nov.  10 
Nov.  20 
Nov.  28 
Dee.  6 
Dec.  12 
Dec  18 
Dec.  28 

1900. 
Jan.  6 
Jan.  12 
Jan.  ao 
Jan.  2i 
Feb.  2 
Feb.  10 
Feb.  17 
Feb.  22 
Mar.  1 
Mar.  9 
Mar.  15 
Mar.  22 
Mar.  28 
Apr.  5 
Apr.  13 
Apr.  18 
Apr.  26 
May  2 
May  9 
May  15 
May  24 
May  29 
Jane  4 
Jane  11 
June  18 
Jane  26 
July  2 
July  9 
July  10 
July  23 
Jaiy  «> 
Aog.  6 
Aug.  18 
Aug.  20 
Aug.  27 
Sept  8 
SeptU 
Sept  18 
Sept  25 
Oct  3 
Oct  12 
Oct  17 
Oct   28 


5.0 
4.4 
8.8 
2.9 
2.9 
2.8 
8.1 
8.6 
4.6 
6.8 
6.0 
5.5 
5.2 
9.6 
14.8 


8.6 

6.7 

14.2 

19.4 

16.6 

12.8 

24.8 

26.0 

21.8 

24.5 

81.4 

28.5 

26.8 

21.9 

20.8 

22.4 

25.0 

22.0 

17.8 

16.4 

13.9 

13.7 

14.6 

18.6 

21.5 

19.8 

26.5 

18.2 

12.8 

10.8 

14.4 

15.0 

10.1 

6.5 

8.8 

9.0 

8.6 

5.8 

6.1 

7.7 

10.6 

9.9 

8.4 


FeeL 
-0.1 

-  .1 

-  .1 

-  .1 
.0 

-  .1 
+  .2 
+  .2 
-I-  .2 
+  .2 
+  .1 

-  .1 

-  .1 
+  .9 

.0 


-1.2 
+  .1 
+  .6 
+1.2 
-1.2 
+2.6 
+  .6 
+  .1 

-  .6 
+2.5 
+  .5 
-L8 
+  .6 

-  .7 
+  .1 

-  .8 
+  .4 
-1.0 

-  .8 

-  .2 

-  .1 
+  .1 
+  .2 
+  .1 
+1.0 
+  .7 
+  .2 
-1.4 

-  .5 

-  .1 
.0 

-  .4 

-  .8 

-  .2 
.0 

+  .4 

-  .5 

-  .8 
+  .4 
+  .4 
+  .2 
+  .1 

-  .1 


100  tq. 


668 
661 
601 
668 
665 
660 
651 
661 
663 
661 
658 
670 
668 
656 


646 


lOOsq.Jt 


661 
647 
686 
682 
678 
668 
682 
679 
698 
667 
648 
632 
632 
664 
645 
687 
616 
634 


697 


629 
629 
617 
628 
618 
627 
620 
617 
606 
606 
607 
608 
602 
604 
60O 
606 


-  3 

-  7 
0 

+  2 

-  8 
+  4 

-  8 
+10 
+  2 

-  2 

-  8 
+12 

-  2 
-12 


-  7 

-  8 


+  5 

-  4 

-11 
+46 

-  4 
-15 
+19 

-  3 
+11 
-26 
-19 
-16 

0 

+;r2 

-19 

-  8 
-21 
+1H 

-  9 

-  1 
-27 
+25 
+  1 
+  6 

0 
-12 
+11 
-10 
+  9 

-  7 

-  3 
-11 

0 
+  1 

-  4 

-  1 
+  2 

-  4 


FeeL 
2,000 
2,000 
2,000 
2,000 
2.000 
2,000 
2,000 
2,000 
2,000 
2,000 
2,000 
2,000 
2,000 
2,000 
2,012 


2,009 
2,012 


Fsd. 
83.6 
88.4 
38.0 
88.1 
83.1 
82.7 
88.0 
82.6 
88.1 
83.2 
83.1 
32.9 
88.5 
83.4 
82.6 


82.8 
82.1 


2,000 
1,960 
1,968 
1,905 
l,8t>8 
1,810 
1,785 
1,791 
1,793 
1,750 
1,728 
1,693 
1,698 
1,780 
1,758 
1,758 
1,700 
1,693 
1,737 
1,780 
1,712 
1,782 
1,700 
1,700 
1,687 
1,680 
1,680 
1,690 
1,687 
1,667 
1,667 
1,662 
1,660 
1,675 
1,668 
1,668 
1,665 
1,669 
1,675 
1.665 


82.5 
83.0 
82.0 
85.8 
86.8 
36.6 
38.2 
37.9 
38.7 
88.1 
37.6 
37.3 
87.2 
38.4 
36.7 
86.3 
86.2 
37.5 
86.0 
86.1 
84.9 
85.9 
86.6 
87.0 
87.8 
86.7 
37.4 
86.6 
37.1 
87.2 
87.0 
86.5 
86.5 
86.2 
86.2 
86.1 
86.8 
36.9 
86.0 
86.2 


Fee\ 

'*'-6."2 

+ 


-  .8 


-  .8 

-  .2 


+  .4 
+  .5 
-1.0 
+8.8 
+  .6 
+  .8 
+1.6 

-  .8 
+  .8 

-  .6 

-  .6 

-  .2 

-  .1 
+1.2 
-1.7 

-  .4 

-  .1 
+1.3 
-1.5 
+  .1 
-1.2 
+1.0 
+  .7 
+  .4 
+  .3 

-  .6 
+  .7 

-  .8 
+  .6 
+  .1 

-  .2 

-  .5 
.0 

-  .3 
.0 

-  .1 
+  .2 

-  .4 
+  .1 
+  .2 


Feet. 
48.7 
49.6 
48.2 
48.4 
48.4 
48.0 
48.8 
47.2 
50.2 
48.6 
49.4 
48.4 
49.2 
48.7 
48.0 


48.4 
48.8 


49.1 
60.2 
49.6 
50.8 
49.6 
47.6 
50.1 
49.8 
52.2 
51.2 
60.6 
50.7 
49.2 
60.6 
60.2 
50.6 
49.0 
50.4 
49.6 
49.6 
48.8 
60.0 
60.4 
60.1 
49.8 
49.4 
49.3 
50.9 
60.3 
49.0 
49.4 
49.8 
50.0 
49.4 
49.2 
48.8 
49.8 
48.6 
49.2 
49.7 
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Table  No.  12 — Continued. 

Scout  and  fill  mrcey,  New  Madrid  J5«wi— Continued. 

RAKGB  NO.  6. 


Date, 


1899. 
Sept.  20 
Sept  SO 
Oct.  6 
Oct.  14 
Oct.  21 
Oct  25 
Nov.  2 
Nov.  10 
Nov.  16 
Nov.  20 
Nov.  28 
Dec.  6 
Dec.  12 
Dec.  18 
Dec.  28 

1900. 
Jan.  5 
Jan.  12 
Jan.  20 
Jan.  24 
Feb.  2 
Feb.  10 
Feb.  17 
Feb.  22 
Mar.  1 
Mar.  9 
Mar.  16 
Mar.  22 
Mar.  28 
Apr.  6 
Apr.  18 
Apr.  18 
Apr.  26 
M^y  2 
May  9 
May  15 
May  24 
May  29 
June  4 
June  11 
June  18 
Tune  25 
July  2 
July  9 
July  16 
July  23 
July  30 
AUR.  6 
Aug.  13 
Aug.  20 
Aug.  27 
Sept  8 
Sept  11 
Sept  18 
Sept  25 
Oct  8 
Oct  12 
Oct  17 
Oct   23 


New  Madrid  gauge, 


Reading. 


Fset. 
5.0 
4.4 
8.8 
2.9 
2.9 
2.8 
8.1 
8.6 
4.6 
5.8 
6.0 
5.5 
5.2 
9.6 
14.8 


8.6 
6.7 
14.2 
19.3 
16.8 
12.8 
24.3 
26.0 
21.8 
24.4 
31.8 
28.4 
26.8 
21.9 
20.8 
22.4 
26.0 
22.0 
17.8 
16.4 
13.8 
13.7 
14.6 
18.6 
21.5 
19.9 
25.5 
18.1 
12.8 
10.8 
14.4 
15.0 
10.1 
6.5 
8.8 
9.0 
8.6 
5.8 
6.1 
7.6 
10.5 
9.9 
8.4 


Change 
in  24 
hours. 


Feet. 
-0.1 

-  .1 

-  .1 

-  .1 
.0 

-  .1 
+  .2 
+  .2 
+  .2 
+  .2 
+  .1 

-  .1 

-  .1 
+  .9 

.0 


-1.2 
+  .1 
+  .6 
+1.2 
-1.2 
+2.6 
+  .6 
+  .1 

-  .6 
+2.6 

Id 

+  .6 

-  .7 
+  .1 

-  .3 
+  .4 
-1.0 

-  .3 

-  .2 

-  .1 
+  .1 
+  .2 
+  .1 
+1.0 
+  .7 
+  .2 
-1.4 

-  .5 

-  .1 
.0 

-  .4 

-  .8 

-  .2 
.0 

+  .4 

-  .5 

-  .3 
+  .4 
+  .4 
+  .2 
+  .1 

-  .1 


Set 
No. 


Datum 
area. 


100  sq.ft. 


657 
646 
651 
658 
652 
648 
649 
658 
656 
658 
672 
661 
644 


654 
644 
658 
642 
649 
629 
645 
669 
678 
694 
697 
700 
678 
662 
659 
661 
681 
6(i5 
663 

mo 

600 
6.'>5 
632 
632 
597 
625 
622 
615 
619 
635 
632 
618 
620 
610 
610 
609 
604 
596 
602 
592 
593 
599 


Scour  and 
fiU. 


lOOaq.JL 

-V 

-  3 
--11 
+  5 
+  7 

-  6 

-  4 
+  1 
+  9 

-  2 
+  2 
+14 
-11 
-17 


+10 
-10 
+14 
-16 
+  7 
-20 
+  16 
+24 
+  9 
+16 
+  3 

-  3 
-22 
-16 

-  3 
+  2 
+20 
-!♦» 

-  2 

-  3 
+  4 

-  4 

-  5 
-23 

0 

-:» 

4  28 

-  3 

-  7 
+  4 
+16 

-  3 
-14 
+  2 
-10 

0 

-  1 

-  5 

-  8 
+  6 
-10 
+  1 
+  6 


Datum 
width. 


FeeL 
2,078 
2,073 
2,078 
2,073 
2,073 
2,073 
2,073 
2,073 
2,073 
2,073 
2,073 
2,073 
2,073 
2,073 
2,070 


2,070 

2,077 
2,070 
2,070 
2,088 
2,070 
2, 123 
2,094 
2,057 
2,047 
2,077 
2,031 
2,003 
1,9-40 
1,935 
1,903 
1,946 
1,947 
1,S97 
1,915 
1,923 
1,920 
1,908 
1,S92 
1,893 
1,890 
1,907 
1,865 
l,8h2 
1,S70 
1,875 
1,875 
1,8.52 
1,870 
1,870 
1,8H) 
1,875 
1,H75 
1,880 
1,880 
1,873 
1,882 
1,887 


Mean 
datum 
depth. 


Feet. 
32.1 
31.8 
31. 7 
31.2 
31.4 
31.7 
81.6 
81.3 
81.8 
31.7 
31.6 
31.7 
82.4 
31.9 
8L1 


31.6 
31.0 
31.8 
31.0 
31.1 
30.4 
30.4 
31.9 
32.9 
33.9 
83.6 
34.5 
33.8 
^.1 
34.0 
34.7 
35.0 
34.1 
34.9 
34.5 
34.5 
34.4 
34.3 
33.4 
3:5.4 
31.6 
32.8 
33.3 
32.7 
33.1 
33.9 
33.7 
33.4 
33.2 
32.6 
32.4 
32.5 
32.2 
81.7 
32.0 
31.6 
81.5 
31.7 


Change 

in  mean 

datum 

depth. 


FeeL 


-0.8 

-  .1 

-  .5 
+  .2 
+  .3 

-  .2 

-  .2 
.0 

+  .4 

-  .1 
+  .1 
+  .7 

-  .5 


+  .6 

-  .6 
+  .8 

-  .8 
+  .1 

-  .7 
.0 

+1.5 
+  1.0 
+1.0 

-  .3 
+  .9 

-  .7 
+  .8 

-  .1 
+  .7 
+  .8 

-  .9 
+  .8 

-  .4 
.0 

-  .1 

-  .1 

-  .9 
.0 

-1.8 
+1.2 
+  .5 

-  .6 
+  .4 
+  .8 

-  .2 

-  .3 

-  .2 

-  .6 

-  .2 
+  .1 

-  .3 

-  .5 
+  .3 

-  .4 

-  .1 
+  .2 


Muxi- 
mum  da- 
tum 
depth. 


Feet. 
44.0 
44.0 
43.2 
42.7 
43.0 
48.0 
42.8 
43.3 
48. 8 
43.6 
43.5 
43.4 
44.8 
44.2 
42.0 
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Tablb  No.  12— Ck)iitmued. 
iSbour  andfiU  survey,  New  Madrid  Bend — Continued. 

RANGE   NO.  7. 


New  Madrid  gauge. 

Set 
No. 

Datum 
area. 

Scour  and 
fill. 

Datum 
width. 

Mean 
datum 
depth. 

Change 
in  mean 
datum 
depth. 

Maxi- 

Date, 

Change 
in  24 
hours. 

mum  da- 
tum 
depth. 

1S09. 

FeeL 

JF\eeL 

100  8q.^ 
675 

lOOtq.Jt 

Fset. 

IteL 

Fed, 

FM. 

Sept.  20 
Sept  80 

6.0 

-0.1 

1 

2,109 
2,110 

32.0 

41.6 

4.4 

-  .1 

2 

668 

-7" 

31.6 

*'**16."4' 

41.3 

Oct.     5 

8.8 

-  .1 

3 

665 

-  3 

2,111 

81.5 

-  .1 

41.6 

Oct  14 

2.9 

-  .1 

4 

656 

-9 

2,112 

31.1 

-  .4 

41  0 

Oct  21 

2.9 

.0 

5 

653 

-  3 

2,113 

80.9 

-  .2 

41.0 

Oct  25 

2.8 

-  .1 

6 

672 

+19 

2,114 

31.8 

+  .9 

41.0 

Nov.    2 

8.1 

+  .2 

7 

663 

-9 

2,115 

31.3 

-  .5 

40.8 

Nov.  10 

8.6 

+  .2 

8 

659 

-  4 

2,116 

31.2 

-  .1 

40.8 

Nov.  16 

4.6 

+  .2 

9 

660 

+  1 

2,117 

31.2 

.0 

40.8 

Nov.  20 

6.8 

+  .2 

10 

665 

+  5 

2,118 

31.4 

+  .2 

41.2 

Nov.  28 

6.0 

+  .1 

U 

661 

-  4 

2,119 

31.2 

-  .2 

40.5 

Dec.    6 

5.5 

-  .1 

12 

665 

+  4 

2,120 

31.4 

+  .2 

41.0 

Dec.  12 

5.2 

-  .1 

13 

678 

+13 

2,121 

82.0 

.     +  .6 

41.2 

Dec.  20 

10.2 

+  .1 

14 

685 

+  7 

2,122 

32.3 

+  .8 

42.0 

Dec.  28 

14.8 

.0 

16 

685 

0 

2,120 

32.3 

.0 

42.6 

1900. 

Jan.    4 

9.4 

-1.4 

16 

657 

-28 

2,119 

81.0 

-1.3 

41.8 

Jan.  12 

6.7 

+  .1. 

17 

659 

+  2 

2,120 

81.1 

+  .1 

40.8 

Jan.  20 

14.1 

+  .6 

18 

671 

+12 

2,125 

81.6 

+  .5 

41.2 

Jan.  24 

19.2 

+1.2 

19 

664 

-  7 

2,148 

80.9 

-  .7 

44.3 

Feb.    2 

16.8 

-1.2 

20 

659 

-5 

2,136 

30.8 

-  .1 

41.6 

Feb.  10 

12.8 

+2.6 

21 

660 

+  1 

2,181 

30.3 

-  .5 

42.7 

Feb.  17 

24.8 

+  .6 

22 

661 

+  1 

2,160 

30.7 

+  .4 

42.9 

Feb.  22 

26.0 

+  .1 

23 

681 

+20 

2,159 

31.5 

+  .8 

42.8 

Mar.    1 

21.8 

-  .6 

24 

654 

-27 

2,160 

30.3 

-1.2 

41.4 

Mar.    9 

24.4 

+2.5 

25 

689 

+35 

2,126 

32.4 

+2.1 

43.1 

Mar.  16 

31.8 

+  .4 

26 

715 

+26 

2,155 

33.2 

+  .8 

44.2 

Mar.  22 

28.4 

-1.8 

27 

725 

+10 

2,142 

33.9 

+  .7 

46.1 

Mar.  28 

26.8 

+  .6 

28 

728 

+  1 

2,110 

34.4 

+  .5 

46.0 

Apr.    5 

21.9 

-  .7 

29 

689 

-37 

2,109 

32.7 

-1.7 

44.8 

Apr.  18 

20.8 

+  .1 

80 

692 

+  3 

2,094 

83.0 

+  .3 

43.8 

Apr.  18 

22.4 

-  .8 

81 

705 

+13 

2,070 

34.1 

+1.1 

44.2 

Apr.  26 
May    2 

25.0 

+  .4 

82 

711 

+  6 

2,089 

34.0 

-  .1 

44.7 

22.1 

-1.0 

88 

707 

-  4 

2,086 

33.9 

-  .1 

44.6 

May    9 

17.8 

-  .8 

84 

699 

-  8 

2,087 

33.5 

-  .4 

44.7 

May  15 

16.4 

-  .2 

85 

690 

-  9 

2,088 

33.0 

-  .5 

44.1 

May  24 

18.8 

-  .1 

86 

681 

-  9 

2,070 

82.9 

-  .1 

44.4 

May  29 

13.7 

+  .1 

87 

685 

+  4 

2,093 

82.7 

-  .2 

43.6 

June  4 

14.6 

+  .2 

38 

680 

-  5 

2,103 

32.3 

-  .4 

42.7 

June  11 

18.6 

+  .1 

39 

670 

-10 

2,050 

32.7 

+  -4 

44.9 

June  18 

21.5 

+1.0 

40 

674 

+  4 

2,098 

32.1 

-.6 

44.2 

June  25 

19.9 

+  .7 

41 

666 

-8 

2,068 

32.2 

+  .1 

44.7 

^°}y  2 

25.5 

+  .2 

42 

682 

+16 

2,090 

32.6 

+  .4 

46.2 

July    9 

18.1 

-1.4 

43 

673 

-9 

2,070 

32.5 

-  .1 

44.4 

July  16 

12.8 

-  .5 

44 

658 

-15 

2,076 

31.7 

-  .8 

44.6 

July  28 

10.8 

-  .1 

45 

670 

+12 

2,095 

32.0 

+  .8 

44.4 

July  80 

14.4 

.0 

46 

683 

+13 

2,100 

32.5 

+  .5 

45.0 

Aug.    6 

15.0 

-  .4 

47 

673 

-10 

2,102 

32.0 

-  .5 

45.4 

Aug.  18 

10.1 

-  .8 

48 

653 

-20 

2,093 

31.2 

-  .8 

43.0 

Aug.  20 

6.5 

-  .2 

49 

653 

0 

2,098 

31.1 

-  .1 

42.5 

^^/^ 

8.8 

.0 

50 

656 

+  3 

2,095 

81.8 

+  .2 

43.4 

Sept  8 

9.0 

+  .4 

51 

632 

-24 

2,100 

80.1 

-1.2 

42.0 

Sept  11 

8.6 

-  .5 

62 

625 

-  7 

2,090 

29.9 

-  .2 

42.4 

Sept  18 

6.8 

-  .3 

68 

635 

+10 

2,090 

80.4 

+  .5 

41.2 

Sept  26 

6.1 

+  .4 

64 

630 

-6 

2,090 

80.2 

-  .2 

41.9 

Oct.     3 

7.6 

+  .4 

55 

632 

+  2 

2,093 

30.2 

.0 

41.4 

Oct   12 

10.5 

+  .2 

66 

632 

0 

2,090 

80.2 

.0 

41.4 

Oct   17 

9.9 

+  .1 

57 

631 

-  1 

2,100 

30.1 

—  .1 

40.2 

Oct   23 

8.4 

-  .1 

68 

637 

+  6 

2,095 

80.4 

+  .3 

42.5 
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Table  No.  12 — Oontinaed. 
Scour  and  fill  turvey,  New  Madrid  Bend — Continued. 

BANQE  NO.  8. 


New  Madrid  gauge. 


Date. 


1899. 
8ept  20 
8ept.  80 
Oct.  6 
Oct.  14 
Oct.  21 
Oct.  25 
Nov.  2 
Nov.  10 
Nov.  16 
Nov.  20 
Nov.  28 
Dec.  6 
Dec.  12 
Dec.  20 
Dec.  29 

1900. 
JaD.  4 
Jan.  12 
Jan.  20 
Jan.  25 
Feb.  1 
Feb.  10 
Feb.  16 
Feb.  20 
Mar.  1 
Mar.  8 
Mar.  16 
Mar.  22 
Mar.  27 
Apr.  4 
Apr.  12 
Apr.  18 
Apr.  25 
May  1 
May  8 
May  15 
May  24 
May  29 
June  4 
June  11 
June  18 
June  25 
July  2 
July  9 
July  16 
July  28 
July  90 
Aug.  6 
Aug.  13 
Aug.  20 
Aug.  27 
Sept.  8 
Sept.  11 
Sept.  18 
Sept.  25 
Oct  3 
Oct.  12 
Oct.  17 
Oct.    23 


Reading. 


Feet 
5.0 
4.4 
3.8 
2.9 
2.9 
2.8 
8.1 
8.6 
4.6 
5,8 
6.0 
5.5 
5.2 
10.2 
14.7 


9.4 

6.7 

14.1 

20.2 

17.7 

12.6 

23.6 

25.6 

21.8 

22.6 

81.8 

28.8 

26.4 

22.4 

20.7 

22.5 

24.8 

22.9 

18.0 

16.4 

13.8 

13.7 

14.8 

18.6 

21.6 

20.0 

26.4 

18.0 

12.7 

10.8 

14.4 

15.0 

10.0 

6.5 

8.8 

9.0 

8.7 

5.8 

6.1 

7.6 

10.5 

9.9 

8.4 


Change 
in  24 
hours. 


Feet. 
-0.1 

-  .1 

-  .1 

-  .1 
.0 

-  .1 
+  .2 
+  .2 
+  .2 
-f  .2 
+  .1 

-  .1 

-  .1 
+  .1 

-  .1 


-1.4 
+  .1 
+  .6 
+  .8 
-1.0 
+2.6 
+  .7 
+  .4 

-  .6 
+  .8 
+  .4 
-1.3 
+  .3 

-  .9 

-  .1 

-  .8 
+  .5 

-  .9 

-  .5 

-  .2 

-  .1 
+  .1 
+  .2 
+  .1 
+1.0 
+  .7 
+  .2 
-1.4 

-  .5 

-  .1 
.0 

-  .4 

-  .8 

-  .2 
.0 

+  .4 

-  .5 

-  .3 
+  .4 
+  .4 
+  .2 
+  .1 

-  .1 


Set 
No. 


37 


Datum 
area. 


100 


"A 

664 
664 
649 
650 
660 
660 
646 
665 
660 
663 
649 
668 
672 
695 


660 
671 


678 
700 
698 
677 
692 
700 
706 
705 
677 


701 
690 


694 


687 
689 
691 
688 
670 
668 
663 
678 
677 
671 


666 
661 
655 
651 
655 
658 
657 
658 


Scour  and 
fill. 


lOOtq.ft, 


-  7 
0 

-16 
+  1 
+10 
-10 

-  4 
+  9 

-  6 
+  8 

-  4 
+19 
+  4 
+28 


-86 
-10 
+21 
+13 
+12 
-18 
+22 

-  2 
-21 
+16 
+  8 
+  6 

0 
-28 
+  6 
+  9 
+10 
-11 
+  4 

0 

-  2 
+  8 

-  6 

-  8 
+  2 
+  2 

-  8 
-18 

-  2 

-  6 
+16 

-  1 

-  6 

-  4 

-  4 
+  8 

-  5 

-  6 

-  4 
+  4 
+  8 

-  1 
+  1 


Datum 
width. 


FeeL 
2,170 
2,169 
2,168 
2,167 
2,166 
2,165 
2,164 
2,163 
2,162 
2,161 
2,160 
2,159 
2,158 
2,157 
2.166 


2,1G2 
2,180 
2,130 
2,145 
2,152 
2,155 
2,185 
2,188 
2,202 
2,202 
2,270 
2,288 
2,295 
2,280 
2,270 
2,245 
2,266 
2,273 
2,268 
2,260 
2,218 
2,205 
2,203 
2,188 
2,194 
2,213 
2,233 
2,230 
2,215 
2,205 
2,225 
2,205 
2,193 
2,185 
2,192 
2,195 
2,190 
2,192 
2,190 
2,190 
2,197 
2,200 
2,190 


Mean 
datum 
depth. 


Fut, 
30.9 
80.6 
30.6 
80.0 
30.0 
30.5 
30.1 
29.9 
80.3 
30.1 
30.2 
80.1 
81.0 
81.1 
82.8 


80.7 
80.6 
31.5 
31.9 
32.4 
81.5 
32.1 
31.9 
30.8 
81.4 
30.8 
80.8 
30.7 
29.7 
80.1 
30.8 
30.9 
30.4 
80.6 
30.7 
81.2 
31.5 
31.3 
81.4 
31.4 
31.2 
30.8 
80.0 
30.2 
30.1 
:«.5 
30.7 
30.6 
80,6 
30.3 
80.3 
30.2 
29.9 
29.7 
29.9 
29.9 
29.9 
80.0 


Change 
in  mean 
datum 
depth. 


Feet. 


-0.3 
.0 

-  .6 
.0 

+  .6 

-  .4 

-  .2 
+  .4 

-  .2 
+  .1 

-  .1 
+  .9 
+  .1 
+1.2 


-1.6 

-  .2 
+1.0 
+  .4 
+  .5 

-  .9 
+  .6 

-  .2 
-1.1 
+  .6 

-  .6 
.0 

-  .1 
-1.0 
+  .4 
+  .7 
+  .1 

-  .5 
+  .2 
+  .1 
+  .5 
+  .3 

-  .2 
+  .1 

.0 

-  .2 
+1.6 

-  .8 
+  .2 

-  .1 
+  .4 
+  .2 

-  .1 

-  .1 

-  .2 
.0 

-  .1 

-  .3 

-  .2 
+  .2 

.0 

.0 

+  .1 


Maxi- 
mum da- 
tum 
depth. 


F^eeL 
87. 5 
89.6 
39.6 
86.6 
87.0 
88.6 
88.8 
87.8 
39.4 
37.7 
36.5 
36.0 
87.8 
86.6 
88.2 


86.8 
85.4 
36.8 
87.5 
39.4 
88.7 
40.2 
40.2 
40.4 
42.2 
41.2 
42.6 
41.4 
38.8 
39.6 
41.2 
40.4 
40.8 
40.4 
41.2 
41.6 
40.6 
40.6 
41.3 
89.6 
41.6 
41.4 
40.6 
40.6 
40.4 
42.0 
41.7 
40.2 
40.8 
40.4 
40.1 
40.4 
89.2 
89.9 
40.4 
39.7 
40.6 
40.2 
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Tablb  No.  12 — Oontiiiued. 
Scour  andflU  survey y  New  Madrid  BerKi— Continued. 

RANGB  NO.  9. 


New  Madrid  gauge. 

Set 
No. 

Datum 
area. 

Scour  and 
fill. 

Datum 
width. 

III 

Change 
in  mean 
datum 
depth. 

Maxi- 

Date. 

Beading. 

Change 
in  24 
hours. 

mum  da- 
tum 
depth. 

1899. 

Feet. 

JFM. 

100^.^ 

lOOsq.fl, 

Feet 

I^eL 

Fset. 

I^eL 

Sept  21 
Sept.  SO 

5.0 

0.0 

1 

2,163 
2,168 

31.9 

89.8 

4.4 

-  .1 

2 

702 

+i3" 

82.6 

"'"+6.'6' 

41.0 

Oct.     6 

8.8 

-  .1 

8 

698 

-4 

2,164 

82.2 

-  .3 

41.6 

Oct   14 

2.9 

-  .1 

4 

688 

-10 

2,164 

81.8 

-  .4 

40.0 

Oct.   21 

2.9 

.0 

5 

688 

0 

2,165 

81.8 

.0 

40.6 

Oct   25 

2.8 

-  .1 

6 

696 

+  8 

2,165 

32.2 

+  .4 

40.6 

Nov.    2 

3.1 

+  .2 

7 

691 

-6 

2,166 

81.9 

-  .8 

40.8 

Nov.    9 

8.6 

+  .1 

8 

688 

-  3 

2,166 

81.8 

-  .1 

89.4 

Nov.  16 

4.6 

+  .2 

9 

691 

+  8 

2,167 

81.9 

+  .1 

89.8 

Not.  20 

6.8 

+  .2 

10 

692 

+  1 

2,167 

31.9 

.0 

40.7 

Nov.  28 

6.0 

+  .1 

11 

691 

-  1 

2,168 

81.9 

.0 

89.6 

Dec.    6 

6.5 

-  .1 

12 

694 

+  8 

2,168 

82.0 

+  .1 

39.6 

Dec.  12 

5.2 

-  .1 

18 

706 

+12 

2,169 

82.6 

+  .6 

40.8 

Dec  2D 

10.2 

+  .1 

14 

705 

-  1 

2,169 

82.5 

-  .1 

41.0 

Dec.  29 

14.7 

-  .1 

15 

728 

+18 

2,146 

83.7 

+1.2 

41.8 

1900. 

Jan.    4 

9.4 

-1.4 

16 

689 

-34 

2,152 

82.0 

-1.7 

38.8 

Jan.  12 

6.7 

+  .1 

17 

696 

+  6 

2,151 

82.3 

+  .8 

88.4 

Jan.  20 

14.1 

+  .6 

18 

702 

+  7 

2,155 

82.6 

+  .8 

40.3 

Jan.  25 

20.2 

+  .8 

19 

698 

-  4 

2,120 

82.9 

+  .8 

40.0 

Feb.    1 

17.8 

-1.0 

20 

726 

+28 

2,170 

88.5 

+  .6 

43.4 

Feb.  10 

12,6 

+2.6 

21 

703 

-23 

2,130 

83.0 

-  .5 

41.9 

Feb.  16 

23.6 

+  .7 

22 

704 

+  1 

2,160 

82.6 

-  .4 

41.3 

Feb.  20 

25.6 

+  .4 

23 

715 

+11 

2,175 

32.9 

+  .8 

42.8 

Feb.  27 

23.1. 

-  .8 

24 

678 

-37 

2,195 

80.9 

-2.0 

40.8 

Mar.    8 

22.5 

+  .8 

25 

708 

+30 

2,185 

32.4 

+1.6 

40.8 

Mar.  16 

81.8 

+  .4 

26 

707 

-  1 

2,196 

82.2 

-  .2 

43.2 

Mar.  21 

28.6 

-1.0 

27 

724 

+17 

2,225 

32.6 

+  .8 

44.8 

Mar.  27 

26.4 

+  .8 

28 

728 

+  4 

2,240 

32.5 

.0 

43.4 

Apr.    4 

22.4 

-  .9 

29 

728 

0 

2,248 

32.4 

-  .1 

41.4 

Apr.  12 

20.7 

-  .1 

30 

720 

-  8 

2,242 

32.1 

-  .8 

48.0 

Apr.  18 

22.6 

-  .3 

31 

726 

+  6 

2,260 

32.3 

+  .2 

40.8 

Apr.  25 
May    1 

24.8 

+  .6 

32 

717 

-  9 

2,277 

31.6 

-  .8 

42.6 

28.0 

-  .9 

S3 

730 

+13 

2,298 

31.8 

+  .8 

41.9 

May    8 

18.0 

-  .5 

34 

695 

-35 

2,305 

30.2 

-1.6 

88.6 

May  15 

16.4 

-  .2 

85 

702 

+  7 

2,292 

30.6 

+  .4 

87.2 

May  24 

13.8 

-  .1 

36 

697 

-  5 

2,290 

80.4 

-  .2 

87.0 

May  29 

13.6 

+  .1 

87 

688 

-  9 

2,800 

29.9 

-  .6 

86.2 

June   4 

14.8 

+  .2 

38 

697 

f  9 

2,265 

80.8 

+  .9 

38.7 

June  11 

18.6 

+  .1 

89 

707 

+10 

2,230 

81.7 

+  .9 

40.0 

June  18 

21.6 

+1.0 

40 

694 

-13 

2,248 

80.9 

-  .8 

40.2 

June  25 

20.0 

+  .7 

41 

683 

-11 

2,212 

30.9 

.0 

87.6 

July    2 

26.4 

+  .2 

42 

697 

+14 

2,230 

31.3 

+  .4 

39.4 

July    9 

17.9 

-1.4 

43 

671 

-26 

2,210 

80.4 

-  .9 

87.7 

July  16 

12.7 

-  .5 

44 

675 

+  4 

2,207 

30.6 

+  .2 

37.6 

July  23 

10.8 

-  .1 

45 

669 

-  6 

2.205 

30.3 

-  .3 

87.4 

July  30 

14.4 

.0 

46 

689 

+2(J 

2,210 

31.2 

+  .9 

39.6 

Aufr.    6 

15.0 

-  .4 

47 

6T7 

-12 

2,203 

80.7 

-  .5 

38.6 

Auif.  13 

10.0 

-  .8 

48 

668 

-  9 

2,140 

31.2 

+  .5 

89.6 

Aug.  20 

6.6 

-  .2 

49 

657 

-11 

2,135 

80.8 

-  .4 

88.6 

Aug.  27 

8.8 

.0 

50 

658 

+  1 

2,140 

30.7 

-  .1 

38.4 

8ept    3 

9.0 

+  .4 

51 

662 

+  4 

2,140 

80.9 

+  .2 

89.2 

8ept  U 

8.7 

-  .6 

52 

652 

-10 

2,140 

30.6 

-  .4 

88.0 

Sept.  18 

6.8 

-  .8 

53 

638 

-14 

2,130 

80.0 

-  .6 

87.8 

Sept  25 

6.1 

+  .4 

54 

636 

-  2 

2,137 

29.7 

-  ,8 

88.0 

Oct     8 

7.6 

+  .4 

56 

640 

+  4 

2,122 

30.1 

+  .4 

38.4 

Oct    12 

10.6 

T  .2 

56 

645 

+  5 

2,130 

30.8 

+  .2 

38.8 

Oct    17 

9.9 

+  .1 

57 

686 

-  9 

2,128 

29.9 

-  .4 

88.6 

Oct    23 

8.4 

-  .1 

58 

686 

0 

2,130 

29.8 

-  .1 

87.8 
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Table  No.  12— Continiied* 
Scout  iMttdfO,  turvey,  New  Madrid  JSoui— Ck>ntinae<L 

BANQE  NO.  10. 


New  Madrid  gauge. 


Date. 


Reading. 


Change 
lii24 
houn. 


Bet 
No. 


Datum 


Scour  and 
fill. 


Datom 
width. 


Mean 
datum 
depth. 


caiange 
in  mean 
datum 
depth. 


Maxi- 
mum dflr 

tum 
depth. 


1889. 
Bept.  21 
Sept.  80 
Oct.  5 
Oct.  14 
Oct.  21 
Oct.  25 
Nov.  2 
Nov.  0 
Nov.  16- 
Nov.  20 
Not.  28 
Dec.  6 
Dec.  12 
Dec  20 
Dec.  29 

1900. 
Jan.  4 
Jan.  12 
Jan.  20 
Jan.  26 
Feb.  1 
Feb.  10 
Feb.  16 
Feb.  20 
Feb.  27 
Mar.  8 
Mar.  16 
Mar.  21 
Mar.  27 
Apr.  4 
Apr.  12 
Apr.  18 
Apr.  25 
May  1 
May  8 
May  16 
May  24 
May  29 
June  4 
June  11 
June  18 
June  26 
July  2 
July  9 
July  16 
July  28 
July  80 
Aug.  6 
Aug.  18 
Aug.  20 
Aug.  27 
Sept  8 
Sept.  11 
Sept  18 
Sept  26 
Oct  8 
Oct  12 
Oct  17 
Oct   28 


FeeL 
6.0 
4.4 
8.8 
2.9 
2.9 
2.8 
8.1 
8.6 
4.6 
6.8 
6.0 
6.5 
6.2 
10.2 
14.7 


9.4 

6.7 

14.0 

20.2 

17.8 

12.6 

28.6 

26.6 

28.1 

22.4 

81.8 

29.4 

26.4 

22.4 

20.6 

22.6 

24.8 

23.0 

18.0 

16.4 

18.8 

18.6 

14.8 

18.6 

21.6 

20.0 

26.4 

17.9 

12.6 

10.8 

14.4 

14.9 

10.0 

6.6 

8.8 

9.0 

8.7 

6.8 

6.1 

7.6 

10.6 

0.9 

8.4 


+ 
+ 
+ 
+ 
+  . 


Feet. 
0.0 

-  .1 

-  .1 

-  .1 
.0 

-  .1 
.2 
.1 
.2 
.2 
.1 
.1 

-  .1 
+  .1 

-  .1 


-1.4 
+  .1 
+  .6 
+  .8 
-1.0 
+2.6 
+  .7 
+  .4 

-  .8 
+  .8 
+  .4 
-1.0 
+  .3 

-  .9 

-  .1 

-  .8 
+  .6 

-  .9 

-  .6 

-  .2 

-  .1 
+  .1 
+  .2 
+  .1 
+1.0 
+  .7 
+  .2 
-1.4 

-  .6 

-  .1 
.0 

-  .4 

-  .8 

-  .2 
.0 

+  .4 

-  .6 

-  .3 
.4 
.4 


+ 
+ 
+ 
+  .1 
-  .1 


100 


789 
787 
717 
725 
726 
722 
720 
728 
728 
724 
786 
748 
744 
749 


728 
728 
727 
761 
781 
706 
764 
749 
768 
748 
726 
722 
781 
692 
712 
714 
724 
786 
729 
729 
728 
724 
725 
721 
712 
716 
719 
724 
716 
095 
712 
679 
667 
671 
673 
671 
664 
668 
667 
668 
667 
674 
672 


lOOaq.fL. 


+14 

-  2 
-20 
+  8 
+  1 

-  4 

-  2 
+  8 
+  5 

-  4 
+11 
+  8 
+  1 
+  6 


-26 
0 
+  4 
+84 
-80 
-23 
+46 

-  5 
+  4 

-  6 
-23 

-  3 
+  9 
—39 
+20 
+  2 
+10 

.+12 

-  7 
0 

-  6 
+  1 
+  1 

-  4 

-  9 
+  4 
+  3 
+  6 

-  8 
-21 
+17 
-33 
-12 
+  4 
+  2 

-  2 

-  7 

-  6 

-  1 
+11 

-  1 
+  7 

-  2 


FuL 
2,176 
2,176 
2,176 
2,176 
2.177 
2,177 
2,178 
2,178 
2,179 
2,179 
2,180 
2,180 
2,181 
2,181 
2,194 


2,170 
2,176 
2,167 
2,180 
2,190 
2,182 
2,188 
2,168 
2,140 
2,158 
2,180 
2,206 
2,208 
2,206 
2,200 
2,205 
2,205 
2,220 
2,216 
2,200 
2,190 
2,180 
2,170 
2,180 
2,180 
2,170 
2,178 
2,135 
2,120 
2,100 
2,093 
2,093 
2,0«8 
2,085 
2,090 
2.102 
2.087 
2,080 
2,085 
2,086 
2,096 
2.095 
2,080 


FuL 
33.4 
34.0 
33.9 
83.0 
33.3 
33.3 
33.2 
33.1 
33.2 
83.4 
33.2 
83.7 
84.1 
84.1 
84.1 


33.3 
88.8 
33.4 
84.9 
83.4 
82.5 
84.6 
84.6 
85.2 
84.7 
83.8 
32.8 
33.1 
81.4 
82.4 
82.4 
82.8 
82.7 
82.9 
88.1 
83.0 
83.2 
83.4 
83.1 
82.7 
83.0 
88.1 
83.9 
83.8 
33.1 
84.0 
82.4 
81.9 
82.2 
82.2 
81.9 
81.8 
81.6 
81.5 
82.0 
31.8 
82.2 
82.8 


FttL 


+0.6 

-  .1 

-  .9 
+  .8 

.0 

-  .1 

-  .1 
+  .1 
+  .2 

-  .2 
+  .5 
+  .4 

.0 
.0 


-  .8 
.0 

+  .1 
+1.5 
-1.6 

-  .9 
+2.1 

.0 
+  .6 

-  .6 
-1.4 

-  .5 
+  .8 
-1.7 
+1.0 

.0 


+ 
+ 


.4 
.1 
.2 
.2 
.1 
+  .2 

±:i 

-  .4 
+  .8 
+  .1 
+  .8 

-  .1 

-  .7 
+  .9 
-1.6 

-  .5 
+  .8 

.0 

-  .3 

-  .1 

-  .2 

-  .1 
+  .6 

-  .2 
+  .4 
+  .1 


Feei. 
48.6 
46.0 
44.6 
4^0 
4S.5 
48.6 
43.8 
48.0 
48.4 
48.8 
48.8 
44.8 
48.8 
45.0 
44.8 


46.8 
45.2 
45.4 
47.1 
46.4 
44.9 
46.8 
45.4 
46.8 
46.4 
47.4 
45.6 
47.6 
41.4 
41.2 
44.8 
45.1 
46.0 
48.7 
47.8 
44.6 
44.8 
42.8 
44.1 
42.6. 
45.2 
44.6 
44.8 
46.8 
45.4 
46.1 
46.6 
45.8 
44.6 
45.4 
46.6 
44.0 
46.2 
48.0 
44.0 
48.8 
44.4 
48.8 
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Google 
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Table  No.  1^— Continued. 
Scout  crndfiU  narvey,  New  Madrid  Bend — ContinuedL 

RANGE  NO.  IL 


Date. 


New  Madrid  gauge. 

Set 
Na 

Beading. 

Change 
in  24 

houn. 

Jtet 

FxL 

5.0 

0.0 

1 

4.4 

-  .1 

2 

8.8 

-  .1 

8 

2.9 

-  .1 

4 

2.9 

.0 

5 

2.8 

-  .1 

6 

8.1 

+  .2 

7 

8.5 

+  .1 

8 

4.6 

+  .2 

9 

5.8 

+  .2 

10 

6.0 

+  .1 

11 

5.5 

-  .1 

12 

6,2 

-  .1 

18 

10.2 

+  .1 

14 

14.7 

-  .1 

15 

9.4 

-1.4 

16 

6.7 

+  .1 

17 

14.0 

+  .6 

18 

20.2 

+  .8 

19 

17.8 

-1.0 

20 

12.5 

+2.6 

21 

28.6 

+  .7 

22 

25.6 

+  .4 

28 

23.1 

-  .8 

24 

22.4 

+  .8 

25 

81.0 

+  .6 

26 

29.4 

-1.0 

27 

26.4 

+  .8 

28 

22.4 

-  .9 

29 

20.6 

-  .1 

80 

22.6 

-  .8 

81 

24.8 

+  .5 

82 

28.0 

-  .9 

88 

18.0 

-  .6 

34 

16.4 

-  .2 

85 

13.8 

-  .1 

86 

13.6 

+  .1 

87 

14.8 

+  .2 

88 

18.6 

+  .1 

89 

21.6 

+1.0 

40 

20.1 

+  .7 

41 

25.4 

+  .2 

42 

17.8 

-1.4 

43 

12.6 

-  .5 

44 

10.8 

-  .1 

45 

14.4 

.0 

46 

14.9 

-  .4 

47 

10.0 

-  .8 

48 

6.5 

-  .2 

49 

8.8 

.0 

50 

9.1 

+  .4 

61 

8.7 

-  .5 

62 

5.8 

-  .8 

58 

6.0 

+  .4 

54 

7.6 

+  .4 

55 

10.5 

+  .2 

56 

9.9 

+  .1 

57 

8.4 

-  .1 

68 

Datnm 
area. 


Scour  and 
fill. 


Datum 
width. 


Mean 
datum 
depth. 

Change 

in  mean 

datum 

depth. 

Feet 

JFtet 

29.8 
80.4 

***'+6.'6* 

80.8 

-  .1 

29.8 

-  .5 

29.8 

.0 

29.9 

+  .1 

29.8 

-  .1 

29.9 

+  .1 

29.7 

-  .2 

29.9 

+  .2 

29.8 

-  .1 

80.3 

+  .5 

SO.  5 

+  .2 

80.4 

-  .1 

81.4 

+1.0 

30.4 

-1.0 

80.7 

+  .8 

31.6 

+  .9 

81.6 

.0 

31.8 

+  .2 

32.1 

+  .8 

82.0 

•  .1 

83.0 

+1.0 

32.9 

-  .1 

33.4 

+  .5 

84.6 

+1.2 

85.0 

+  .4 

35.2 

+  .2 

32.5 

-2.7 

31.4 

-1,1 

32.8 

+  .9 

82.9 

+  .6 

82.5 

-  .4 

80.8 

-1.7 

81.3 

+  .5 

31.2 

-  .1 

31.8 

+  .1 

81.4 

+  .1 

81.4 

.0 

81.3 

-  .1 

31.0 

-  .3 

82.5 

+1.5 

82.2 

-  .3 

32.2 

.0 

32.0 

-  .2 

82.2 

+  .2 

82.0 

-  .2 

81.9 

-  .1 

31.4 

-  .5 

31.2 

-  .2 

31.2 

.0 

30.9 

-  .3 

80.8 

-  .1 

31.0 

+  .2 

30.9 

-  .1 

30.7 

-  .2 

80.9 

+  .2 

81.2 

-  .8 

Maxi- 
mum da- 
tum 
depth. 


1899. 
Sept.  21 
Sept  30 
Oct.  5 
Oct.  14 
Oct.  21 
Oct.  25 
Nov.  2 
Nov.  9 
Nov.  16 
Nov.  20 
Nov.  28 
Dec.  6 
Dec.  12 
Dec,  20 
Dec.  29 

1900. 
Jan.  4 
Jan.  12 
Jan.  20 
Jan.  25 
Feb.  1 
Feb.  10 
Feb.  16 
Feb.  20 
Feb.  27 
Mar.  8 
Mar.  14 
Mar.  21 
Mar.  27 
Apr.  4 
Apr.  12 
Apr.  18 
Apr.  25 
May  1 
May  8 
May  15 
May  24 
May  29 
June  4 
June  11 
June  18 
June  25 
July  2 
July  9 
July  16 
July  28 
July  80 
Aug.  0 
Aug.  18 
Aug.  20 
Aug.  27 
Sept.  8 
Sept.  11 
Sept.  18 
Sept  25 
Oct.  8 
Oct  12 
Oct  17 
Oct   28 


lOOgg., 


lOOtq.fL 


712 
711 
698 
699 
701 


700 
696 

no 

718 

710 
780 


706 
716 
737 
740 
748 
751 
748 
770 
778 
782 
798 
797 
801 
744 
720 
736 
758 
758 
713 
723 
719 
723 
725 
724 
716 
715 
747 
725 
722 
714 
724 
722 
708 
696 
695 
696 
692 


687 
684 
692 
697 


+18 

-  1 
-18 
+  1 
+  2 

-  2 
0 

-  4 
+  5 

-  4 
+14 
+  3 

-  8 
+20 


-22 
+  8 
+21 
+  8 
+  8 
+  3 

-  3 
+22 
+  3 
+  9 
+11 
+  4 
+  4 
-57 
-24 
+16 
+22 
-5 
-40 
+10 

-  4 
+  4 
+  2 

-  1 

-  8 

-  1 
+!« 
-22 

-  3 

-  8 
+10 

-  2 
-14 
-12 

-  1 
+  1 

-  4 

-  6 
+  5 

-  4 

-  3 
+  8 
+  5 


2,345 
2,844 
2,844 
2,348 
2,343 
2,342 
2,842 
2,841 
2,241 
2,340 
2,340 
2,389 
2,339 
2,338 
2,325 


2,832 
2,831 
2,334 
2,389 
2,854 
2,838 
2,840 
2,835 
2,352 
2,388 
2,290 
2,280 
2,275 
2,290 
2,290 
2,275 
2,808 
2,815 
2,315 
2,312 
2,308 
2,310 
2,310 
2,310 
2,290 
2,805 
2,300 
2,260 
2,240 
2,232 
2,252 
2,267 
2,220 
2,215 
2,225 
2,230 
2,235 
2,225 
2,232 
2,227 


2,240 
2,285 


Feet. 
43.0 
44.6 
43.6 
42.5 
44.0 
43.2 
48.8 
43.4 
42.9 
42.2 
42.4 
43.6 
42.8 
43,1 
42.8 


48.8 
42.4 
44.0 
44.6 
45.4 
45.8 
44.4 
46.4 
45.4 
46.6 
48.6 
47.7 
48.6 
48.5 
46.2 
49.9 
49.7 
48.0 
47.5 
46.8 
47.6 
47.8 
46.8 
48.2 
42.4 
44.8 
44.6 
43.8 
48.8 
43.5 
44.6 
46.6 
45.4 
45.6 
45.5 
45.2 
44.6 
44.2 
45.0 

JiJ 

43.9 
44.0 
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Table  No.  I2-Oontinaed. 
Scour  andfiU  swrveyy  New  Madrid  Bend-~Cont3nued, 

RANGE  NO.  12. 


Dfvte. 


New  Madrid  gauge. 


Change 
Reading.  I     in  24 
hours. 


Set 
No. 


Datum 
area. 


Scour  and 
All. 


Datum 
width. 


Mean 
datum 
depth. 


Change 
in  mean 
datura 
depth. 


Maxi- 
mum  da- 
tum 
depth. 


1899. 
Sept.  21 
Sept  30 
Oct.  6 
Oct.  14 
Oct.  21 
Oct  25 
Nov.  2 
Nov.  9 
Nov.  16 
Nov.  20 
Nov.  28 
Dec.  6 
Dec.  12 
Dec.  20 
Dec.  29 

1900. 
Jan.  4 
Jan.  12 
Jan.  20 
Jan.  25 
Feb.  1 
reb.  10 
Feb.  16 
Feb.  20 
Feb.  27 
Mar.  8 
Mar.  14 
Mar.  21 
Mar.  27 
Apr.  4 
Apr.  12 
Apr.  18 
Apr.  25 
May  1 
May  8 
May  16 
May  24 
May  29 
June  5 
June  11 
June  18 
June  25 
July  2 
July  9 
July  16 
July  23 
July  80 
Aug.  6 
Aug.  13 
Aug.  20 
Aug.  27 
Sept.  8 
Sept.  11 
Sept.  18 
Sept.  25 
Oct.  8 
Oct.  12 
Oct.  17 
Oct  28 


Feet 
5.0 
4.4 
3.8 
2.9 
2.9 
2.8 
8.1 
8.5 
4.6 
5.8 
6.0 
5.5 
5.2 
10.2 
14.7 


9.5 

6.7 

14.0 

20.2 

17.8 

12.4 

23.6 

25.6 

23.2 

22.4 

31.0 

29.5 

26.4 

22.5 

20.6 

22.6 

24.8 

23.0 

18.0 

16.4 

18.8 

13.6 

15.2 

18.6 

21.6 

20.1 

25.4 

17.8 

12.6 

10.8 

14.4 

14.9 

9.9 

6.5 

8.8 

9.1 

8.7 

5.8 

6.0 

7.6 

10.5 

9.9 

8.4 


Feet. 
0.0 

-  .1 

-  .1 

-  .1 
.0 

-  .1 

+ 
+ 
+ 


+  .1 

-  .1 

-  .1 
+  .1 

-  .1 


-1.4 
-f  .1 
4-  .6 
+  .8 
-1.0 
+2.6 
+  .7 
+  .4 

-  .8 
+  .8 
+  .6 
-1.0 
+  .3 

-  .9 

-  .1 

-  .3 
+  .6 

-  .9 

-  .5 

-  .2 

-  .1 
+  .1 
+  .5 
+  .1 
+1.0 
+  .7 
+  .2 
-1.4 

-  .5 

-  .1 
.0 

-  .4 

-  .8 

-  .2 
.0 

+  .4 

-  .6 

-  .3 
+  .4 
+  .4 
+  .2 
+  .1 

-  .1 


744 
746 
728 
733 
738 
734 
729 
732 
732 
738 
743 
750 
757 
753 


719 
733 
782 
747 
728 
717 
758 
754 
732 
791 
758 
817 
795 
770 
743 
758 
796 
777 
776 
755 
743 
736 
743 
735 
756 
766 
770 
771 
750 
743 
749 
736 
714 
707 
707 
715 
709 
706 
706 
704 
704 
702 
718 


lOOaq.Jt 


+10 
+  2 
-18 
+  6 
0 
+  1 

-  5 
+  3 

0 
+  6 
+  5 
+  7 
+  7 

-  4 


-34 

+14 

-  1 
+  15 
-19 
-11 
+41 

-  4 
-22 
+59 
-33 
+59 
-22 
-25 
-27 
+15 
+38 
-19 

-  1 
-21 
-12 

-  7 
+  7 

-  8 
+21 

0 
+14 
+  1 
-21 

-  7 
+  6 
-13 
-22 

-  7 
0 

+  8 

-  6 

-  8 

-  1 

-  1 
0 

-  2 
+11 


FbbL 

2,541 
2,541 
2,  Ml 
2,541 
2,541 
2.541 
2,541 
2,541 
2.541 
2,541 
2,541 
2,541 
2,  Ml 
2,541 
2,550 


2.525 
2,  .520 
2,520 
2,558 
2,583 
2,523 
2,565 
2,532 
2,462 
2,530 
2,490 
2,480 
2,442 
2,427 
2,460 
2,462 
2,442 
2,450 
2,4.55 
2,4.'J8 
2,460 
2,456 
2,460 
2,455 
2,455 
2,437 
2,443 
2,430 
2,447 
2,435 
2,432 
2,438 
2,444 
2,430 
2,427 
2,420 
2,435 
2,430 
2,440 
2,445 
2,448 
2,452 
2,440 


Feet 
28.9 
29.3 
-29.4 
28.6 
28.8 
28.8 
28.9 
28.7 
28.8 
28.8 
29.0 
29.2 
29.5 
29.8 
29.6 


28.6 
29.1 
29.0 
29.2 
28.2 
28.4 
29.6 
29.8 
29.7 
31.3 
30.4 
32.9 
82.6 
31.7 
30.3 
30.8 
32.6 
31.7 
31.6 
30.7 
30.2 
30.0 
30.2 
30.0 
30.8 
31.0 
31.6 
31.7 
30.7 
30.5 
30.8 
80.2 
29.2 
29.1 
29.1 
29.6 
29.1 
29.0 
28.9 
28.8 
28.8 
28.6 
29.2 


Feet. 


+0.4 
+  .1 

-  .8 
+  .2 

.0 
+  .1 
--  .2 
+  .1 

.0 
+  .2 
+  .2 
+  .3 
+  .3 

-  .8 


-1.0 
+  .6 

-  .1 
+  .2 
-1.0 
+  .2 
+1.2 
+  .2 

-  .1 
+1.6 

-  .9 
+2.5 

-  .3 

-  .9 
-1.4 
+  .5 
+1.8 

-  .9 

-  .1 

-  .9 

-  .5 

-  .2 
+  .2 

-  .2 
+  .8 
+  .2 
+  .5 
+  .2 
-1.0 

-  .2 
+  .3 

-  .6 
-1.0 

-  .1 
.0 

+  .5 

-  .5 

-  .1 

-  .1 

-  .1 
.0 

-  .2 
+  .6 


Feet. 
42.3 
44.1 
43.2 
43.0 
42.0 
42.6 
41.8 
42.0 
41.9 
42.3 
42.1 
42.6 
43.4 
43.2 
43.4 


41.8 
42.0 
42.0 
41.6 
41.4 
40.3 
41.9 
41.5 
42.9 
46.2 
41.2 
49.2 
45.8 
45.6 
44.8 
45.0 
46.8 
46.0 
46.3 
44.4 
42.7 
41.9 
43.5 
43.2 
43.4 
45.3 
44.7 
46.0 
42.8 
43.0 
44.7 
48.7 
48.4 
48.6 
48.5 
44.2 
43.6 
43.3 
43.0 
43.6 
43.8 
42.9 
42.8 
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Table  No.  12 — Continued. 
Scour  and  fill  survey,  New  Madrid  Bend — Continued. 

RANGE  NO.  18. 


New  Madrid  gauge. 

Set 
No. 

Datum 
area. 

Scour  and 
flU. 

Datum 
width. 

Mean 
datum 
depth. 

Change 
in  mean 
datum 
depth. 

Maxi- 

Date. 

Reading. 

Change 
in  24 
hours. 

mum  da- 
depth. 

1899. 

FBeL 

FuL 

tco^f^ 

lOOaq.fL 

JFM. 

Feet. 

f^. 

Feet. 

Sept.  21 

5.0 

0.0 

1 

2,618 

28.4 

88.8 

Sept.  30 

4.4 

-  .1 

2 

763 

+*9" 

2,620 

28.7 

""+0.S 

89.6 

Oct.     6 

3.8 

-  .1 

3 

758 

+  6 

2,622 

28.9 

+  .2 

40.2 

Oct.   14 

2.9 

-  .1 

4 

740 

-18 

2,624 

28.2 

-  .7 

39.0 

Oct.   21 

2.9 

.0 

5 

740 

0 

2,626 

28.2 

.0 

39.0 

Oct.    26 

2.8 

-  .1 

6 

747 

+  7 

2,628 

28.4 

+  .2 

39.7 

Nov.    2 

8.1 

+  .2 

7 

748 

+  1 

2,630 

28.4 

.0 

39.4 

Nov.    9 

3.5 

+  .1 

8 

740 

-  8 

2,632 

28.1 

-  .3 

39.0 

Nov.  16 

4.6 

+  .2 

9 

748 

+  8 

2,634 

28.4 

+  .3 

40.0 

Nov.  20 

5.8 

+  .2 

10 

746 

-  2 

2,636 

28.8 

-  .1 

89.3 

Nov.  28 

6.0 

+  .1 

11 

751 

+  5 

2,638 

28.5 

+  .2 

39.6 

I>ec.    6 

5.5 

-  .1 

12 

750 

-  1 

2,640 

28.4 

-  .1 

40.1 

Dec.  12 

5.2 

-  .1 

13 

756 

+  6 

2,642 

28.6 

+  .2 

39.8 

1>€C.   20 

10.2 

+  .1 

14 

770 

+14 

2,644 

29.1 

+  .5 

40.2 

Dec.  29 

14.7 

-  .1 

15 

778 

+  8 

2,625 

.29.6 

+  .5 

41.0 

1900. 

Jan.     4 

9.6 

-1.4 

16 

740 

-38 

2,625 

28.2 

-1.4 

89.8 

Jan.  12 

6.7 

+  .1 

17 

746 

+  5 

2.630 

28.8 

+  .1 

39.0 

Jan.  20 

14.0 

+  .6 

18 

760 

+15 

2,685 

28.9 

+  .6 

40.6 

Jan.  25 

20.2 

+  .8 

19 

768 

+  8 

2,662 

29.0 

+  .1 

41.8 

Feb.    1 

17.8 

-1.0 

20 

779 

+11 

2,638 

29.5 

+  .5 

42.6 

Feb.  10 

12.4 

+2.6 

21 

767 

-12 

2,625 

29.2 

-  .8 

41.9 

Feb.  Id 

23.6 

+  .7 

22 

808 

+36 

2,660 

80.2 

+1.0 

42.0 

Feb.  20 

25.8 

+  .4 

23 

787 

-16 

2,692 

29.2 

-1.0 

40.8 

Feb.  27 

23.2 

-  .8 

24 

764 

-23 

2,670 

28.6 

-  .6 

42.4 

Mar.    8 

22.8 

+  .8 

25 

782 

+18 

2,665 

29.6 

+  .9 

42.8 

Mar.  14 

31.0 

+  .6 

26 

798 

+16 

2,596 

30.7 

+1.2 

42.8 

Mar.  21 

29.6 

-1.0 

27 

811 

+18 

2,574 

81.5 

+  .8 

44.2 

Mar.  27 

26.4 

+  .8 

28 

822 

+11 

2,586 

31.8 

+  .3 

46.8 

Apr.    4 

22.5 

-  .9 

29 

772 

-50 

2,690 

29.8 

-2.0 

42.8 

Apr.  12 

20.6 

-  .1 

SO 

754 

-18 

2,580 

29.2 

-  .6 

41.4 

Apr.  18 

22.6 

-  .3 

31 

768 

+14 

2,696 

29.6 

+  .4 

41.0 

Apr.  26 
May    1 

24.8 

+  .5 

32 

763 

-  5 

2,598 

29.4 

-  .2 

41.4 

23.0 

-  .9 

88 

771 

+  8 

2,602 

29.6 

+  .2 

40.1 

May    8 

18.0 

-  .5 

34 

764 

-  7 

2,583 

29.6 

.0 

41.8 

May  15 

16.4 

-  .2 

85 

783 

+19 

2,587 

30.3 

+  .7 

44.4 

May  24 

18.8 

-  .1 

86 

770 

-13 

2,593 

29.7 

-  .6 

42.8 

May  29 

13.6 

+  .1 

87 

759 

-11 

2,600 

29.2 

-  .5 

48.0 

June   5 

15.2 

+  .6 

38 

760 

-  9 

2,600 

28.9 

-  .3 

40.6 

June  11 

18.6 

+  .1 

39 

759 

+  9 

2,610 

29.1 

+  .2 

41.8 

June  18 

21.6 

+1.0 

40 

772 

+13 

2,690 

29.8 

+  .7 

43.4 

June  26 

20.2 

+  .7 

41 

766 

-16 

2,590 

29.2 

-  .6 

43.4 

July    2 

25.4 

+  .2 

42 

747 

-  9 

2,600 

28.7 

-  .5 

43.2 

July     9 

17.8 

-1.4 

43 

720 

-27 

2,625 

27.4 

-1.3 

42.0 

July  16 

12.6 

-  .5 

44 

713 

-  7 

2,610 

27.8 

-  .1 

89.4 

July  23 

10.8 

-  .1 

45 

709 

-  4 

2,575 

27.6 

+  .2 

39.6 

July  30 

14.4 

.0 

46 

723 

+14 

2,602 

27.8 

+  .3 

39.2 

Auk.    6 

14.9 

-  .4 

47 

723 

0 

2,612 

27.7 

-  .1 

40.8 

Aug.  18 

9.9 

-  .8 

48 

711 

-12 

2,610 

27.2 

-  .5 

40.4 

Aug.  20 

6.4 

-  .2 

49 

702 

-  9 

2,605 

27.0 

-  .2 

89.7 

Aug.  27 

8.8 

.0 

60 

704 

+  2 

2,610 

27.0 

.0 

40.6 

Sept.    3 

9.1 

+  .4 

51 

707 

+  8 

2,605 

27.2 

+  .2 

40.2 

Sept.  11 

8.6 

-  .6 

62 

703 

-  4 

2,605 

27.0 

-  .2 

89.7 

Sept.  18 

5.8 

-  .3 

58 

696 

-  7 

2,602 

26.7 

-  .3 

89.4 

Sept.  25 

6.2 

+  .4 

54 

691 

-  5 

2,602 

26.6 

-  .1 

39.0 

Oct.     8 

7.8 

+  .4 

65 

711 

+20 

2,605 

27.3 

+  .7 

40.0 

Oct.   12 

10.6 

+  .2 

56 

702 

-  9 

2,612 

26.9 

-  .4 

39.8 

Oct.   17 

9.9 

+  .1 

57 

699 

-  8 

2,618 

26.7 

-  .2 

40.0 

Oct.   28 

8.4 

-  .1 

58 

720 

+21 

2,617 

27.6 

+  .8 

40.2 
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Table  Na  12 — Continned. 

Scour  andfiU  survey ^  New  Madrid  Bend— Con^ne^ 

BANGS  NO.  14. 


New  Madrid  gauge. 

Set 
No. 

Datum 
area. 

Scour  and 
fiU. 

Datum 
width. 

Mean 
datum 
depth. 

Change 

in  mean 

datum 

depth. 

MaTf- 

Date. 

Reading. 

Change 
hours. 

mum  dar 

turn 
depth. 

1899. 

Feet. 

I^xt 

752 

lOOtq.JL 

F^ecL 

Feet, 

Feet, 

FeeL 

Sept.  21 
Sept.  30 

5.0 

4.4 

0.0 
-  .1 

1 
2 

2,891 
2,891 

26.9 
26.0 

39.6 

+'4" 

"'+6.'i" 

41.2 

Oct.     6 

8.8 

-  .1 

3 

749 

-  3 

2.891 

26.9 

-  .1 

89,7 

Oct.    14 

2.9 

-  .1 

4 

746 

-  8 

2,890 

26.8 

-  .1 

89.8 

Oct.   21 

2.9 

.0 

6 

746 

-  1 

2,890 

25.8 

.0 

40.0 

Oct.   25 

2.8 

-  .1 

6 

740 

-6 

2,890 

26.6 

-  .2 

40.2 

Nov.    2 

8.1 

+  .2 

7 

743 

+  8 

2,890 

26.7 

+  .1 

89.8 

Nov.    9 

3.4 

+  .1 

8 

740 

-  8 

2,889 

26.6 

-  .1 

89.  U 

Nov.  15 

4.5 

+  .2 

9 

761 

+11 

2,889 

26.0 

+  .4 

40.0 

Nov.  20 

6.8 

+  .2 

10 

748 

-8 

2.889 

26.9 

-.1 

89.8 

Nov.  28 

6.0 

+  .1 

11 

756 

+  8 

2,889 

26.2 

+  .8 

40.2 

Dec.    6 

6.4 

-  .1 

12 

756 

0 

2,888 

26.2 

.0 

40.2 

Dec.  12 

6.2 

-  .1 

13 

766 

+10 

2,888 

26.5 

+  .8 

40.9 

Dec.  20 

10.2 

+  .1 

14 

772 

+  6 

2,888 

26.7 

+  .2 

41.2 

Dec.  27 

14.8 

+  .a 

16 

767 

-16 

2,884 

26.8 

-  .4 

.89.4 

1900. 

Jan.     4 

9.6 

-1.4 

16 

760 

+  8 

2,865 

26.6 

+  .2 

40.8 

Jan.   12 

6.7 

+  .1 

17 

762 

+  2 

2,880 

26,6 

.0 

S9.0 

Jan.   20 

14.0 

+  .6 

18 

786 

+23 

2,885 

27.2 

+  .7 

40.4 

Jan.  26 

20.3 

+  .8 

19 

791 

+  6 

2,885 

27.4 

+  .2 

41.8 

Feb.     1 

18.1 

-1.0 

20 

760 

-41 

2,862 

26.2 

-1.2 

89.8 

Fob.     9 

10.4 

+  .4 

21 

744 

2,875 
2,880 

26.9 

88.9 

Feb.  14 

22.3 

+1.6 

22 

766 

+i6' 

26.6 

*""  +  '.*4" 

87.8 

Feb.  20 

25.6 

+  .4 

23 

771 

+  6 

2,860 

26.9 

+  .3 

87.2 

Feb.  27 

23.2 

-  .8 

24 

766 

-  6 

2,832 

27.0 

+  .1 

89.6 

Mar.    8 

21.8 

+  .8 

26 

807 

+42 

2.867 

28.1 

+1.1 

89.8 

Mar.  14 

81.0 

+  .6 

26 

814 

+  7 

2,830 

28.8 

+  .7 

44.2 

Mar.  21 

29.6 

-1.0 

27 

824 

+10 

2,780 

29.6 

+  .8 

41.0 

Mar.  27 

26.2 

+  .3 

28 

786 

-38 

2.778 

28.4 

-1.2 

40.6 

Apr.     4 

22.6 

-  .9 

29 

789 

+  3 

2,747 

28.7 

+  .3 

89.6 

Apr.  12 

20.6 

-  .1 

30 

804 

+16 

2,760 

29.1 

+  .4 

40.4 

Apr.  16 

22.8 

+  .6 

31 

803 

-  1 

2,765 

29.0 

-  .1 

40.4 

Apr.  26 
May     1 

24.8 

-f  .6 

82 

819 

+16 

2,766 

29.6 

+  .6 

40.5 

23.0 

-  .9 

38 

804 

-15 

2,750 

29.2 

-  .4 

42.2 

May    6 

18.0 

-  .5 

84 

773 

-31 

2,740 

28.2 

-1.0 

41.8 

May  14 

16.5 

-  .3 

36 

778 

0 

2,755 

28.1 

-  .1 

41.8 

May  22 

14.1 

-  .1 

86 

772 

-  1 

2,775 

27.8 

-  .3 

41.6 

May  28 

13.6 

.0 

87 

763 

-19 

2,760 

27,3 

-  .6 

40.0 

June   5 

15.2 

+  .6 

88 

757 

+  4 

2,746 

27.6 

+  .8 

40.5 

June  11 

18.6 

+  .1 

39 

753 

-  4 

2,766 

27.2 

-  .4 

89.9 

June  19 

21.6 

.0 

40 

692 

-61 

2,760 

25.1 

-2.1 

36.2 

June  26 

20.2 

+  .7 

41 

787 

+46 

2,780 

26.5 

+1.4 

87.9 

July    2 

26.4 

+  .2 

42 

778 

+41 

2,743 

28.4 

+1.9 

40.8 

July    9 

17.8 

-1.4 

43 

741 

-87 

2,766 

26.9 

-1.6 

39.1 

July  17 

12.3 

-  .5 

44 

706 

-35 

2,760 

25.6 

-1.3 

87.2 

July  23 

10.8 

-  .1 

46 

725 

+19 

2,755 

26.3 

+  .7 

38.6 

July  30 

14.4 

.0 

46 

746 

+21 

2,770 

26.9 

+  .6 

38.8 

Aug.    6 

14.9 

-  .4 

47 

760 

+  4 

2,770 

27.1 

+  .2 

88.8 

Aug.  18 

9.9 

-  .8 

48 

788 

-17 

2,747 

26.7 

-  .4 

87.5 

Aug.  20 

6.4 

-  .2 

49 

725 

-  8 

2,746 

26.4 

-  ,3 

87.7 

Aug.  27 

8.8 

.0 

60 

729 

+  4 

2,750 

26,6 

+  .1 

37.6 

Sept.    3 

9.1 

+  .4 

61 

732 

+  8 

2,743 

26.7 

+  .2 

88.2 

Sept.  11 

8.6 

-  .6 

62 

720 

-12 

2,745 

26.2 

-  .6 

87.8 

Sept.  18 

6.8 

-  .8 

63 

719 

-  1 

2,748 

26,2 

.0 

87.4 

Sept.  25 

6.2 

+  .4 

64 

717 

-  2 

2,750 

26.1 

-  .1 

87.0 

Oct.     3 

7.8 

+  .4 

56 

739 

+22 

2,762 

26.8 

+  .7 

87.6 

Oct.    12 

10.6 

+  .2 

56 

726 

-18 

2,777 

26.1 

-  .7 

86.9 

Oct.    17 

9.9 

+  .1 

67 

721 

-  6 

2,766 

26.1 

.0 

87.6 

Oct.    28 

8.4 

-  .1 

68 

788 

+12 

2,760 

26.6 

+  .6 

87.4 
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Tablb  No.  12 — Contmned. 
800UT  CBttdftU  wrvey,  New  Madrid  Bend— Continued* 

RANGE  NO.  lA. 


New  Madrid  gauge. 

Set 

Datum 

Scour  and 

Datum 

III 

Change 
in  mean 

Mazi- 

Date. 

Change 
houn.  ' 

mriTn  ^f^ 

Beading. 

No. 

aiea. 

flU. 

width. 

datum 
depth. 

tum 
depth. 

1B09. 

Fed. 

Fed. 

"""•^ 

iOOaq.JL 

Fed. 

Fed. 

Fed. 

Fed. 

Sept.  21 
Sept.  SO 
OcL     6 

5.0 

0.0 

1 

8,213 
8,212 

28.9 

34  6 

4.4 

-  .1 

2 

762 

-T 

28.7 

""-6*2* 

34:9 

8.8 

-  .1 

8 

763 

+  1 

8,211 

28.8 

+  .1 

84.7 

Oct   14 

2.9 

-  .1 

4 

768 

0 

8,210 

28.8 

.0 

83.6 

Oct.  21 

2.9 

.0 

5 

767 

+  4 

8,209 

28.9 

+  .1 

84.0 

Oct  26 

2,8 

-  ,1 

6 

769 

+  2 

3,208 

24.0 

+  .1 

34.2 

Nov.    2 

8.1 

+  .2 

7 

766 

-18 

8,207 

28.6 

-.4 

84.4 

Nov.    9 

8.4 

+  .1 

8 

758 

+  2 

8,206 

28.6 

.0 

84.6 

Nov.  15 

4.5 

+  .2 

9 

768 

+10 

8,206 

24.0 

+  .4 

84.6 

Nov.  20 

5.8 

+  .2 

10 

777 

+  9 

8,204 

24.8 

+  .8 

84.4 

Nov.  28 

6.0 

+  .1 

11 

776 

-  1 

8,208 

24.2 

-  .1 

34.6 

Dec.    6 

5.6 

.0 

12 

774 

-  2 

8,202 

24.2 

.0 

84.6 

Dec.  12 

6.2 

-  .1 

18 

772 

-2 

8,201 

24.1 

-  .1 

34.9 

Dec,  20 

10.2 

+  .1 

14 

791 

+19 

3,200 

24.7 

+  .6 

85.2 

Dec.  27 

14.8 

+  .2 

15 

7W 

+  6 

8,205 

24.9 

+  .2 

86.4 

1900. 

Jan.     4 

9.6 

-1.4 

16 

768 

-44 

8,195 

28.6 

-1.8 

86.8 

Jan.  12 

6.7 

+  .1 

17 

760 

-  8 

8,190 

28.5 

-  .1 

86.5 

Jan.  20 

14.0 

+  .6 

18 

770 

+20 

8.182 

24.2 

+  .7 

36.8 

Jan.  25 

20.8 

+  .8 

19 

786 

+16 

8,202 

24.5 

+  .8 

85.8 

Feb.    1 

18.1 

-1.0 

20 

789 

+  8 

8,192 

24.7 

+  .2 

86.9 

F^b.    9 

10.4 
22.8 

+  .4 
+1.6 

21 
22 

767 
788 

8,192 
8,190 

24.0 
24.7 

86  6 

Feb.  14 

-T 

.*6* 

87.0 

Feb.  20 

25.6 

+  .4 

28 

■     803 

+15 

8.190 

25.2 

+  .5 

87.2 

Feb.  27 

28.2 

~  .8 

24 

770 

-88 

8,205 

24.0 

-1.2 

85.6 

Mar.    8 

2L9 

+  .8 

25 

816 

+46 

8,205 

25.4 

+1.4 

89.8 

Mar.  14 

81.0 

+  .6 

26 

795 

-20 

8,200 

24.8 

-  .6 

86.0 

Mar.  21 

29.6 

-1.0 

27 

806 

+11 

8,120 

26.8 

+1.0 

84.8 

Mar.  27 

26.8 

+  .8 

28 

816 

+10 

8,125 

26.1 

+  .8 

87.6 

Apr.    4 

22.6 

-  .9 

29 

812 

-  4 

8,125 

26.0 

—  .1 

87.7 

Apr.  12 

20.6 

-  .1 

80 

815 

+  8 

8,118 

26.2 

+  .2 

87.0 

Apr.  16 

22.8 

+  .6 

81 

881 

+16 

8.116 

26.7 

+  .6 

87.4 

iiS'yl 

24.8 

+  .5 

82 

796 

-85 

8,180 

25.4 

-1.8 

87.6 

28.1 

-  .9 

38 

776 

-20 

8,188 

24.8 

-  .6 

83.2 

May    8 

18.0 

-  .5 

84 

794 

+18 

3.120 

25.4 

+  .6 

36.9 

May  14 

16.5 

-  .8 

85 

795 

+  1 

3,133 

25.4 

.0 

85.8 

May  22 

14,1 

-  .1 

86 

808 

+  8 

8,135 

25.6 

+  .2 

86.1 

May  28 

18.6 

.0 

87 

798 

-  5 

8,137 

25.4 

-  .2 

87.0 

Jnne  5 

15.8 

+  .6 

88 

800 

+  2 

8,143 

25.4 

.0 

86.5 

June  11 

18.6 

+  .1 

89 

828 

+28 

8,128 

26.8 

+  .9 

86.4 

June  19 

21.6 

.0 

40 

802 

-21 

3;  185 

25.6 

-  .7 

86.2 

June  25 

20.2 

+  .7 

41 

820 

+18 

8,126 

26.8 

+  .7 

87.0 

July    2 

25.4 

+  .2 

42 

812 

-  8 

8,140 

25.9 

-  .4 

88.6 

July    9 

17.8 

-1.4 

48 

810 

-  2 

?140 

25.8 

-  .1 

37.2 

July  17 

12.3 

-  .6 

44 

806 

-  2 

8,123 

26.9 

+  .1 

86.8 

July  28 

las 

-  .1 

45 

809 

+  1 

8,135 

25.8 

-  .1 

86.6 

July  80 

14.4 

.0 

46 

826 

+17 

3,188 

26.8 

+  .5 

88.8 

Aug.   6 

14.8 

-  .4 

47 

810 

-16 

8,136 

26.8 

-.5 

87.6 

Aug.  18 

9.9 

-  .8 

48 

778 

-86 

8,136 

24.7 

-LI 

86.6 

Aug.  20 

6.4 

-  .2 

49 

760 

-16 

8.120 

24.4 

-  .8 

86.2 

Aug.  27 

8.8 

.0 

60 

766 

+  6 

8  135 

24.4 

.0 

86.1 

Sept.   8 

9.1 

+  .4 

61 

763 

-  8 

8.146 

24.8 

-  .1 

86.2 

Sept.  11 

8.6 

-  .5 

52 

747 

-16 

8.140 

23.8 

-  .5 

86.8 

Sept.  18 

5.8 

-  .3 

58 

789 

-  8 

8.180 

23.6 

-  .2 

85.9 

Sept.  25 

6.2 

+  .4 

64 

788 

-  1 

3,135 

28.6 

-  .1 

85.6 

Oct     8 

7.8 

+  .4 

55 

747 

+  9 

8,185 

23.8 

+  .8 

85.6 

Oct  12 

10,6 

.+  ,2 

66 

748 

+  1 

8^140 

23.8 

.0 

85.9 

Oct  17 

9.9 

+  .1 

67 

781 

-17 

8,135 

28.8 

-  .5 

86.0 

Oct  28 

&4 

-  .1 

68 

747 

+16 

8,186 

28.8 

+  .6 

86.0 
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Tablb  No.  12— Contumed. 
Soour  andfiU  iurvey^  New  Madrid  Bend— Contkaued* 

BANGS  MO.  16. 


New  Madrid  gauge. 

Set 
No. 

Datum 
area. 

Scour  and 

fill. 

Datum 
width. 

Mean 
datum 
depth. 

Change 

In  mean 

datum 

depth. 

Maxl- 

Date. 

Reading. 

Change 
in  24 
hours. 

mum  da- 
tum 
depth. 

1899. 

J%rt. 

FeeL 

727 

1009q.Jt 

Feet, 

FeeL 

FkeL 

F^eL 

Sept  21 
Sept.  80 

6.0 
4.4 

0.0 
-  .1 

1 
2 

3,584 
8,580 

20. 0 
20.3 

26  4 

+*9' 

'""^'.Z 

27!  0 

Oct.     4 

8.9 

-  .1 

8 

721 

-  6 

3,577 

20.1 

-  .2 

26.6 

Oct.    18 

3.0 

-  .1 

4 

706 

-16 

8,573 

19.7 

-  .4 

26.0 

Oct.    20 

2.8 

+  .1 

6 

716 

+10 

3,570 

20.0 

+  .8 

26.6 

Oct.    26 

2.8 

-  .1 

6 

712 

-  3 

3,567 

20.0 

.0 

80.2 

Nov.    2 

8.1 

+  .2 

7 

716 

+  4 

8,668 

20.1 

+  .1 

25.9 

Nov.    9 

8.4 

+  .1 

8 

717 

+  1 

8,559 

20.2 

+  .1 

26.0 

Nov.  16 

4.6 

+  .2 

9 

724 

+  7 

8,566 

20.3 

+  .1 

26.6 

Nov.  21 

5.8 

.0 

10 

716 

-  8 

8,652 

20.2 

-  .1 

26.4 

Nov.  28 

6.0 

+  .1 

11 

726 

+10 

3,649 

20.5 

+  .8 

26.7 

Dec.     6 

5.6 

.0 

12 

781 

+  6 

8,646 

20.6 

+  .1 

27.0 

Dec.   12 

6.2 

-  .1 

18 

748 

+12 

8,642 

21.0 

+  .4 

27.4 

Dec.   19 

10.2 

+  .6 

14 

780 

-13 

8,538 

20.6 

-  .4 

27.8 

Dec.  27 

14.8 

+  .2 

15 

769 

+89 

8,676 

21.5 

+  .9 

80.6 

1900. 

Jan.     4 

9.6 

-1.4 

16 

747 

-22 

8,670 

20.9 

-  .6 

27.8 

Jan.   12 

6.7 

+  .1 

17 

764 

+  7 

8.665 

21.2 

+  .8 

28.0 

Jan.  20 

18.9 

+  .6 

18 

778 

+19 

8,560 

21.7 

+  .6 

29.4 

Jan.   25 

20.8 

+  .« 

19 

808 

+30 

8,571 

22,6 

+  .8 

30.4 

Feb.     1 

18.0 

-1.0 

20 

803 

0 

8,558 

22.6 

+  .1 

28.4 

Fob.     9 

10.4 

+  .4 

21 

786 

8.555 

22.1 

.0 

29.6 

Feb.   14 

22.2 

+1.6 

22 

818 

+i5* 

8.586 

22.8 

+  .2 

32.0 

Feb.  20 

25.6 

+  .4 

28 

818 

0 

8.515 

28.3 

+  .5 

82.4 

Feb.   27 

23.2 

-  .8 

24 

824 

+  6 

3,580 

23.0 

-  .3 

32.6 

Mar.    8 

22.0 

+  .8 

26 

812 

-12 

8,691 

22.6 

-  .4 

81.8 

Mar.  14 

31.0 

+  .6 

26 

807 

-  6 

3.576 

22.6 

.0 

34.6 

Mar.  21 

29.7 

-1.0 

27 

820 

+13 

3,537 

23.2 

+  .6 

85.4 

Mar.  27 

26.8 

+  .3 

28 

836 

+16 

8.505 

28.8 

+  .6 

88.6 

Apr.     4 

22.6 

-  .9 

29 

889 

+  3 

3,500 

24.0 

+  .2 

33.2 

Apr.   12 

20.6 

-  .1 

80 

887 

-  2 

8,583 

88.7 

-  .3 

82.0 

Apr.   16 

22.8 

+  .6 

81 

856 

+19 

8,660 

24.1 

+  .4 

33.0 

Apr.  26 

24.8 

+  .6 

82 

864 

+  8 

8,555 

24.8 

+  .2 

82.6 

May     1 

23.1 

-  .9 

88 

801 

-63 

8,527 

22.7 

-1.6 

32.2 

May     8 

18.0 

-  .6 

84 

812 

+11 

8.528 

28.0 

+  .3 

88.4 

May  14 

16.5 

-  .3 

86 

820 

+  8 

8,568 

28.0 

.0 

88.4 

May  22 

14.1 

-  .1 

86 

820 

0 

8,552 

23.1 

+  .1 

35.6 

May   28 

13.6 

.0 

87 

826 

+  5 

8,570 

23.1 

.0 

38.0 

June    6 

15.4 

+  .6 

88 

841 

+16 

8,555 

28.7 

+  .6 

84.6 

Juno  11 

18.6 

+  .1 

89 

857 

+16 

8,580 

23.9 

+  .2 

36.0 

Juno  19 

21.6 

.0 

40 

796 

-62 

8,572 

22.2 

-1.7 

88.2 

June  25 

20.2 

+  .7 

41 

797 

+  2 

8,570 

22.3 

+  .1 

80.6 

July     8 

25.2 

-  .8 

42 

829 

+32 

8.680 

28.2 

+  .9 

32.2 

July    9 

17.8 

-1.4 

48 

790 

-89 

8,697 

22.0 

-1.2 

33.2 

July  17 

12.8 

-  .6 

44 

779 

-11 

8,606 

21.6 

-  .4 

31.3 

July  28 

10.8 

-  .1 

45 

781 

+  2 

8,606 

21.7 

+  .1 

30.6 

July  80 

14.4 

.0 

46 

815 

+34 

8,612 

22.6 

+  .9 

31.4 

Aug.    6 

14.8 

-  .4 

47 

809 

-  6 

8,697 

22.5 

-  .1 

30.0 

Aug.  18 

9.9 

-  .8 

48 

789 

-20 

8.600 

21.9 

-  .6 

30.0 

Aug.  20 

6.4 

-  .2 

49 

782 

-  7 

8,600 

21.7 

-  .2 

30.2 

Aug.  27 

8.8 

.0 

60 

796 

+13 

8,628 

21.9 

+  .2 

80.6 

Hept.    8 

9.2 

+  .4 

51 

802 

+  7 

8,610 

22.2 

+  .8 

80.8 

Hept.  11 

8.6 

-  .6 

62 

788 

-14 

8,608 

21.9 

-  .8 

80.8 

Sept.  18 

5.8 

-  .8 

68 

786 

-  8 

8,606 

21.8 

-  .1 

29.4 

fck'pt.  25 

6.2 

+  .4 

64 

786 

0 

8.618 

21.7 

-  .1 

80.0 

0<'t.      8 

7.8 

+  .4 

66 

778 

-  7 

8,622 

21.6 

-  .2 

.30.0 

Oct    12 

10.6 

+  .2 

66 

790 

+13 

8,618 

21.8 

+  .8 

.80.7 

Oct.    17 

9.9 

+  .1 

67 

774 

-16 

8,618 

21.4 

-  .4 

29.6 

OCL    28 

8.4 

-  .1 

58 

79S 

+19 

8,606 

22.0 

+  .6 

80.0 
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Table  No.  12--Oontinued. 

Scour  and  fill  survey,  New  Madrid  i?«7u^— Continued. 

RANGE  NO.  17. 


New  Madrid  gauge. 

Set 

Datum 

Scour  and 

Datum 

Mean 
datum 
depth. 

Change 
in  mean 

Maxi- 

Date. 

Change 
in2i 
hours. 

mum  di^ 

Beading. 

No. 

area. 

fill. 

width. 

datum 
^epth. 

tum 
depth. 

1899. 

FeeL 

Feet. 

774 

IQOtq.Jt 

Feet, 

FeeL 

Feet. 

Ftet. 

Sept.  21 
Sept.  90 

6.0 
4.4 

0.0 
~  .1 

1 

2 

3,890 
3,887 

20.0 
19.9 

26.9 

-6* 

""Ho.'i' 

26.8 

Oct.     4 

8.0 

-  .1 

3 

771 

-  3 

8,884 

19.9 

.0 

27.2 

Oct.    13 

3.0 

~  .1 

4 

754 

-17 

8,881 

19.4 

-  .5 

37.0 

Oct.   20 

2.8 

+  .1 

5 

771 

+17 

8,878 

19.9 

+  .5 

26.9 

Oct   25 

2.8 

-  .1 

6 

770 

-  1 

8,876 

19.9 

.0 

27.2 

Nov.    2 

8.1 

+  .2 

7 

771 

+  1 

8,872 

19.9 

.0 

26.4 

Nov.    9 

8.4 

+  .1 

8 

767 

-  4 

3,869 

19.8 

-  .1 

26.6 

Nov.  16 

4.5 

+  .2 

9 

770 

+  3 

3,806 

19.9 

+  .1 

26.8 

Nov.  21 

5.S 

.0 

10 

779 

+  9 

3,863 

20.2 

+  .3 

27.4 

Nov.  28 

6.0 

H-  .1 

11 

777 

-  2 

8,860 

20.1 

-  .1 

27.2 

Dec.    6 

6.6 

.0 

12 

787 

+10 

8,857 

20.4 

+  .3 

27.6 

Dec.  12 

5.2 

-  .1 

18 

788 

+  1 

8,854 

20.4 

.0 

28.4 

Dec.  19 

10.2 

+  .6 

14 

782 

-  6 

8,851 

20.3 

-  .1 

27.4 

Dec.  27 

14.8 

+  .2 

16 

822 

+40 

8,875 

21.2 

+  .9 

27.0 

1900. 

Jan.     4 

9.7 

-1.4 

16 

801 

-21 

3,880 

20.6 

-  .6 

26.8 

Jan.  12 

6.7 

+  .1 

17 

804 

+  3 

3,878 

20.7 

+  .1 

26.0 

Jan.  20 

13.9 

+  .6 

18 

838 

+34 

3,866 

21.7 

+1.0 

27.4 

Jan.  26 

20.3 

+  .8 

19 

864 

+26 

3,885 

22.3 

+  .6 

28.4 

Feb.    1 

18.0 

-1.0 

20 

861 

-3 

3,906 

22.0 

-  .3 

29.6 

Feb.    9 

10.3 

+  .4 

21 

843 

3,890 

21.7 

28.7 

Feb.  14 

22.2 

+1.6 

22 

864 

+  3' 

8.910 

22.1 

*""+*.'i' 

29.6 

Feb.  20 

25.6 

+  .4 

23 

864 

0 

3,920 

22.0 

-  .1 

29.9 

Feb.  27 

28.2 

-  .8 

24 

822 

-42 

3,920 

21.0 

-1.0 

28.2 

Mar.    8 

22,0 

+  .8 

25 

860 

+28 

8.930 

21.6 

+  .6 

26.8 

Mar.  14 

81.0 

+  .6 

26 

821 

-29 

3,920 

20.9 

-  .7 

28.8 

Mar.  21 

29.8 

-1.0 

27 

846 

+26 

8,870 

21.8 

+  .9 

27.9 

Mar.  27 

26.8 

+  .3 

28 

875 

+29 

3,880 

22.6 

+  .8 

28.8 

Apr.    4 

22.6 

-  .9 

29 

848 

-32 

3,885 

21,7 

-  .9 

29.3 

Apr.  12 

20.6 

-  .1 

30 

863 

+20 

8,900 

22.1 

+  .4 

29.2 

Apr.  16 

22.8 

+  .6 

81 

874 

+  11 

3,918 

22.3 

+  .2 

28.6 

AT>r.  25 
May     1 

24.8 

+  .5 

32 

903 

+29 

3,942 

22.9 

+  .6 

29.0 

28.2 

-  .9 

33 

882 

-21 

3,938 

22.4 

-  .5 

29.2 

May    8 

18.0 

-  .6 

84 

870 

-12 

8.947 

22.0 

-  .4 

29.0 

May  14 

16.5 

-  ,3 

85 

855 

-15 

3,945 

21.7 

-  .3 

28.2 

May  22 

14.1 

-  .1 

36 

857 

+  2 

3.947 

21.7 

.0 

28.7 

May  28 

13.6 

.0 

87 

854 

-  3 

3,953 

21.6 

-  .1 

28.1 

Jane   5 

15.4 

+  .5 

38 

868 

+14 

8,948 

22.0 

+  .4 

28.6 

June  12 

18.4 

-  .2 

89 

890 

+22 

3,967 

22.6 

+  .5 

27.6 

June  19 

21.4 

.0 

40 

887 

-  3 

3,962 

22.4 

-  .1 

29.2 

June  27 

22.0 

+1.2 

41 

910 

+23 

3,962 

23.0 

+  .6 

28.8 

July    3 

25.2 

-  .3 

42 

986 

+26 

3,973 

23.6 

+  .6 

29.3 

July    9 

17.7 

-1.4 

43 

907 

-29 

3,983 

22.8 

-  .8 

29.4 

July  17 

12.8 

-  .5 

44 

869 

-38 

3.980 

21.8 

-1.0 

28.4 

July  23 

10.8 

-  .1 

45 

923 

+54 

3,978 

23.2 

+1.4 

29.7 

July  80 

14.4 

.0 

46 

924 

+  1 

8.985 

23.2 

.0 

30.4 

Ang.    6 

14.8 

-  .4 

47 

888 

-86 

3,985 

22.3 

-  .9 

29.0 

Aug.  18 

9.8 

-  .8 

48 

886 

-  2 

3,982 

22.2 

-  .1 

29.6 

Aug.  20 

6.4 

-  .2 

49 

871 

-15 

3.960 

21.9 

-  .3 

28.6 

Aug.  27 

8.8 

.0 

60 

863 

-8 

3,996 

21.6 

-  .3 

27.6 

Sept.    8 

9.2 

+  .4 

51 

864 

+  1 

3,992 

21.6 

.0 

28.3 

Sept  11 

8.6 

-  .5 

52 

817 

-47 

3.990 

20.5 

-1.1 

26.4 

Sept.  18 

5.8 

-  .3 

58 

809 

-  8 

8,992 

20.8 

-  .2 

26.0 

Sept.  25 

6.2 

+  .4 

64 

801 

-  8 

3,990 

20.1 

-  .2 

25.0 

Oct,     8 

7.8 

+  .4 

55 

810 

+  9 

3,997 

20.3 

+  .2 

25.6 

Oct.   12 

10.6 

+  .2 

66 

851 

+41 

4,010 

21.2 

+  .9 

27.0 

Oct.   17 

9.9 

+  .1 

57 

816 

-36 

4,020 

20.8 

-  .9 

25.2 

Oct.   28 

&4 

-  .1 

68 

836 

+21 

4,005 

20.9 

+  .6 

26.0 
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Tabu  No.  12— Gontiiioed. 

Scour  andfiU  murvey^  New  Madrid  Bend— ContinnedL 

BAHas  NO.  i& 


Date. 


New  Madrid  gmage. 


Beading. 


Cluuice 
in  24 
boon. 


Set 
No. 


Sooar«nd 
fllL 


Datum 
width. 


Mean 
datom 
depth. 


Change 
in  mean 
datnm 
depth. 


Maxi- 
mnmdik 

torn 
depth. 


1899. 
Sept.  21 
Sept  29 
Oct  4 
Oct  IS 
Oct  20 
Oct  25 
Not.  2 
Not.  16 
Not.  16 
Not.  21 
Not.  28 
Dec.  6 
Dec.  13 
Dec.  19 
Dec.  27 

1900. 
Jan.  4 
Jan.  12 
Jan.  19 
Jan.  25 
Feb.  1 
Feb.  9 
Feb.  14 
Feb,  20 
Feb.  27 
Mar.  8 
Mar.  14 
Mar.  21 
Mar.  27 
Apr.  4 
Apr.  9 
Apr.  17 
Apr.  25 
&ay  1 
May  8 
May  14 
May  22 
May  28 
Jnne  6 
Jnne  12 
June  19 
June  27 
July  8 
July  10 
July  17 
July  28 
July  81 
Aug.  0 
Aug.  14 
Aug.  20 
Aug.  27 
Sept.  4 
Sept  11 
Sept.  18 
Sept.  25 
Oct  8 
Oct  18 
Oct.  17 
Oct   24 


FteL 
5.0 
4.4 

8.9 
8.0 
2.8 
2.8 
8.1 
8.0 
4.5 
5.8 
0.0 
5.0 
5.8 
10.2 
14.8 


9.7 
6.7 
18w8 

20.4 

18.0 

10.2 

22.2 

25.6 

23.3 

22.0 

30.9 

29.8 

26.8 

22.6 

20.6 

22.9 

24-7 

23.2 

18.1 

16.5 

14.1 

18.6 

15.4 

18.4 

21.4 

22.1 

25.2 

17.0 

12.3 

10.8 

14.6 

14.8 

9.4 

6.4 

8.8 

9.4 

8.6 

5.8 

6.2 

7.8 

10.5 

9.9 

&4 


+ 
+ 

+ 


0.0 

-  .1 

-  .1 

-  .1 
f  .1 

-  .1 
.2 
.2 
.2 
.0 

+  .1 
.0 
+  .1 
+  .6 
+  .2 


-1.4 
+  .1 

+  .8 
+  .8  j 
-1.0 
+  .4  1 
+1.6 

t:\\ 

+  .8! 
+  .6  , 
-1.0 
+  .3 

-  .9  I 

-  -1 ! 

+  .3  ' 
+  .5 

-  .9 

-  .£ 

-  .8 

-  .1 
.0 

+  .5 

-  .2 
.0 

+1.2 

-  .3 
-1.2 

-  .6 

-  .1 
+  .2 

-  .4 

-  .7 

-  .2 
.0 

+  .4 

-  .5 

-  .3 
+  .4 
+  .4 

.0 

+  .1 

.0 


lOOtq./L      IMBq.JL 


'•& 

778 
775 
763 
775 
778 
776 
783 
784 
787 
787 
802 
809 
792 
806 


867 
857 
888 

880 

904 

887 

901  1 

870 

868 

866 

866 

848 

859 


859 
875 
833 
821 
848 
855 
880 
880 
872 
994 
900 


847 
876 
824 
854 

795 
808 
834 
827 
819 
881 
826 
825 
818 
841 


-  6 

-  8 
-12 
+12 

-  2 
+  8 
+  7 
+  1 
+  3 

0 
+15 
+  7 
-17 
+74 


+  1 
-ID 
-19 

+42 
+24 


-  8 
-31 

-  2 

-  2 
0 

-18 
+11 
-34 
+  4 

0 
+30 
+16 
-42 
-12 
+22 
+12 
+26 

0 

-  8 
+62 
-34 
-42 
-10 

-  1 
+29 
-52 
+30 
-59 
+  8 
+31 

-  7 

-  8 
+12 

-  5 

-  1 
-12 
+28 


4,280 
4,278 
4,278 
4,269 
4,266 
4,262 
4,259 
4,265 
4,252 
4,248 
4,246 
4,241 
4,238 
4,234 
4,260 


4,260 
4,270 
4,268 
4,291 
4,810 
4,817 
4,360 
4,846 
4,388 
4,880 
4,860 
4,816 
4,885 
4.860 
4,846 
4,866 
4,400 
4,883 
4,805 
4,430 
4,488 
4,440 
4,430 
4,440 
4,460 
4,444 
4,456 
4,470 
4,480 
4,477 
4,482 
4,478 
4,460 
4,470 
4,486 
4,480 
4,485 
4,480 
4,475 
4,480 
4,480 
4,492 
4,477 


18.3 
18.2 
18.1 
17.9 
18.2 
18.1 
18.2 
18.4 
18.4 
18.6 
18.6 
18.9 
19.1 
18.7 
20.3 


20.4 
20.1 
19.7 
20.6 
2L0 
20.5 
20.7 
20.0 
19.8 
19.8 
19.9 
19.7 
19.8 
19.0 
19.1 
19.0 
19.6 
20.0 
19.0 
18.6 
19.0 
19.8 
19.9 
19.8 
19.6 
21.0 
20.2 
19.2 
18.9 
18.9 
19.5 
18.4 
19.1 
17.8 
17.9 
18.6 
18.4 
18.8 
18.6 
18.4 
18.4 
18.1 
18.8 


-0.1 

-  .1 

-  .2 
+  .3 

-  .1 
+  .1 
+  .2 

.0 
+  .1 

.0 
+  .4 
+  .2 

-  .4 
+1.6 


+  .1 

-  .3 

-  .4 

+  .8 
+  .5 


-  .8 

-  .7 

-  .2 
.0 

+  .1 

-  .2 
+  .1 
-•  .8 
+  .1 

-  .1 
+  .6 
+  .6 
-1.0 

-  .5 
+  .6 
+  .3 
+  .6 

-  .1 

-  .2 
+1.4 

-  .8 
-1.0 

-  .8 
.0 

+  .6 
-1.1 
+  .7 
-L8 
+  .1 
+  .7 

-  .2 

-  .1 
+  .8 

-  .2 
.0 

-  .8 
+  .7 


26.6 
26.6 
26.6 
26.8 
26.2 
26.8 
26.9 
26.9 
27.1 
26.9 
26.6 
27.6 
28.4 
27.4 
28.6 


28.8 
28.6 
26.0 
80.0 
29.2 
27.9 
29.7 
29.0 
29.2 
28.9 
28.4 
29.0 
29.8 
27.4 
26.8 
26.6 
26.8 
28.4 
26.6 
27.0 
28.8 
27.2 
27.6 
27.7 
28.0 
28.4 
28.4 
28.6 
26.4 
26.8 
27.8 
26.0 
27.1 
23.8 
24.7 
26.1 
25.4 
26.4 
25.0 
24.6 
25.0 
24.1 
26.0 
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Tabli  No.  12— Oontinaed. 
Soowr  and  fiU  mrvey^  New  Madrid  Bemi— OontiDued. 

RANQBN0.19. 


New  Madrid  gauge. 

Set 

Datum 

Scour  and 

Mean 
datum 
depth. 

Change 
in  mean 

Maxt- 
mum  dik 

Date. 

Change 
in24 
hours. 

Reading. 

No. 

area. 

fill. 

Width. 

depth. 

depth. 

1899. 

IfeeL 

i%rt. 

m^.^ 

lOOtq.Jt. 

IbeL 

Feet. 

Feel, 

F^eL 

8^t21 
8^1.29 
Oct.     4 

5.0 

0.0 

1 

4,660 
4,656 

15.9 

27.0 

4.4 

-  .1 

2 

743 

+  "2* 

16.0 

""+6.T 

27.0 

3.9 

-  .1 

8 

740 

-  8 

4,652 

15.9 

-  .1 

26.7 

Oct    18 

8.0 

-  .1 

4 

726 

-14 

4,648 

15.6 

-  .8 

26.0 

Oct.   20 

2.8 

+  .1 

5 

787 

+11 

4,644 

15.9 

+  .8 

27.2 

Oct.   26 

2.8 

-  .1 

6 

782 

-  5 

4  640 

15.8 

-  .1 

27.8 

Not.    2 

8.1 

+  .2 

7 

724 

-  8 

4,636 

16.6 

-  .2 

26.9 

Not.    9 

8.4 

+  .1 

8 

780 

+  6 

4;  632 

15.8 

+  .2 

27.1 

Not.  16 

4.5 

+  .2 

9 

741 

+11 

4,628 

16.0 

+  .2 

27.2 

Not.  21 

5.8 

.0 

10 

761 

+10 

4,624 

16.2 

+  .2 

27.0 

Not.  27 

6.0 

+  .1 

11 

746 

-  5 

4,620 

16.1 

-  .1 

26.8 

Dee.    6 

5.6 

.0 

12 

768 

+12 

4,616 

16.4 

+  .8 

27.6 

Dec  18 

6.8 

+  .1 

18 

762 

-  6 

4,612 

16.3 

-  .1 

27.4 

Dec  19 

10.2 

+  .6 

14 

751 

-1 

4;  606 

16.8 

.0 

27.4 

Dec  27 

14.8 

+  .2 

15 

756 

+  5 

4,628 

16.4 

+  .1 

27.2 

1900. 

Jan.    4 

9.8 

-1.4 

16 

771 

+16 

4,634 

16.6 

+  .2 

28.8 

Jan.  18 

6.8 

4-  .2 

17 

778 

+  7 

4  627 

16.8 

+  .2 

27.4 

Jan.  19 

18.8 

4-  .8 

18 

768 

-10 

4,620 

16.6 

-  .2 

27.6 

Jan.  26 

20.4 

4-  .8 

19 

824 

+56 

4,626 

17.8 

+1.2 

28.0 

FelK    1 

18.0 

-1.0 

20 

837 

+18 

4.640 

18.1 

+  .8 

28.2 

1^.    9 

10.2 
22.2 

+  .4 

+1.6 

21 
22 

810 
828 

4,650 
4,676 

17.4 
17.7 

28.4 

Feh.  14 

-Y 

""-'.'4* 

29.8 

Feb.  20 

25.6 

+  .4 

28 

831 

+  3 

4,703 

17.7 

.0 

27.6 

Feb.  27 

23.8 

-  .8 

24 

840 

+  9 

4,712 

17.8 

+  .1 

28.8 

Mar.    8 

22.1 

+  .8 

26 

881 

-  9 

4,714 

17.6 

-  .2 

28.9 

Mar.  14 

80.9 

+  .6 

26 

835 

+  4 

4,680 

17.8 

+  .2 

29.0 

Mar.  21 

29.8 

-1.0 

27 

805 

-30 

4,670 

17.2 

-  .6 

28.0 

Mar.  27 

26.4 

+  .8 

28 

812 

+  7 

4,696 

17.8 

+  .1 

28.4 

Apr.    4 

22.6 

-  .9 

29 

775 

-87 

4,685 

16.5 

-  .8 

28.4 

Apr.    9 

20.6 

-  .1 

80 

761 

-14 

4,682 

16.8 

-  .2 

25.8 

Apr.  17 

22.9 

+  .3 

81 

808 

+42 

4,714 

17.0 

+  .7 

28.6 

tff^l 

24.7 

+  .5 

82 

829 

+26 

4,697 

17.6 

+  .6 

29.0 

23.2 

-  .9 

88 

822 

-  7 

4,708 

17.4 

-  .2 

28.4 

May    8 

18.1 

-  .6 

84 

804 

-18 

4,705 

17.1 

-  .3 

26.6 

May  14 

16.5 

-  .8 

86 

765 

-39 

4,728 

16.2 

-  .9 

25.6 

May  22 

14.1 

-   .1 

86 

786 

+21 

4,715 

16.7 

+  .5 

26.8 

May  28 

18.6 

.0 

87 

785 

-  1 

4,742 

16.6 

-  .1 

25.2 

June  6 

15.4 

+  .5 

88 

792 

+  7 

.   4,722 

16.8 

+  .2 

27.1 

Jane  12 

18.4 

-  .2 

89 

835 

+43 

4,752 

17.6 

+  .8 

27.8 

June  19 

21.4 

.0 

40 

811 

-24 

4,742 

17.1 

-  .5 

28,0 

June  27 

22.1 

+1.2 

41 

850 

+89 

4,750 

17.9 

+  .8 

27.9 

July    8 

25.2 

-  .3 

42 

857 

+  7 

4,750 

18.0 

+  .1 

27.4 

July  10 

16.9 

-1.2 

48 

778 

-79 

4,752 

16.4 

-1.6 

27.7 

July  17 

12.2 

-  .5 

44 

768 

-20 

4,760 

15.9 

-  .5 

26.5 

July  28 

10.8 

-  .1 

45 

791 

+38 

4,780 

16.5 

+  .6 

27.0 

July  81 

14.6 

+  .2 

46 

787 

-  4 

4,T78 

16.6 

.0 

26.4 

Aug.    7 

14.4 

-  .6 

47 

789 

+  2 

4,765 

16.6 

+  .1 

25.4 

Aug.  14 

9.4 

-  .7 

48 

788 

-  1 

4,760 

16.6 

.0 

26.1 

Aug.  20 

6.4 

-  .2 

49 

786 

-  2 

4.770 

16.5 

-  .1 

26.8 

Aug.  27 

8.8 

.0 

50 

800 

+  14 

4,776 

16.8 

+  .8 

26.7 

Sept   4 

9.4 

+  .4 

61 

786 

-14 

4  776 

16.4 

-  .4 

26.1 

Sept.  11 

8.6 

-  .5 

62 

772 

-14 

4,776 

16.2 

-  .2 

24.9 

Sept.  18 

5.8 

-  .8 

68 

771 

-  1 

<768 

16.2 

.0 

24.6 

Sept  26 

6.2 

+  .4 

54 

769 

-  2 

4,772 

16.1 

-  .1 

25.0 

Oct.     8 

7.8 

+  .4 

66 

780 

+11 

4,780 

16.3 

+  .2 

25.6 

Oct  18 

10.5 

.0 

66 

816 

+86 

4,775 

17.1 

+  .8 

26.1 

Oct   17 

9.9 

+  .1 

67 

772 

-44 

4,775 

16.2 

-  .9 

25.6 

Oct   24 

8.4 

.0 

68 

806 

+83 

4,776 

16.9 

+  .7 

26.0 
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Table  No.  12 — Continued. 
Scowr.cmd  fill  turvey,  New  Madrid  Bend — Continued. 

RANGE  NO.  20. 


New  Madrid  gauge. 


Date. 


Reading. 


Change 
in  24 
hours. 


Set 
No. 


Datum 
area. 


Scour  and 
fill. 


Datum 
width. 


Mean 
datum 
depth. 


Change 
in  mean 
datum 
depth. 


Maxi- 
mum da- 
tum 
depth. 


1899. 
Sept.  21 
Bcpt  29 
Oct  4 
Oct  13 
Oct  20 
Oct  26 
Nov.  2 
Nov.  9 
Nov.  16 
Nov.  21 
Nov.  27 
Dec.  6 
Dec.  13 
Dec.  19 
Dec.  27 

1900. 
Jan.  4 
Jan.  13 
Jan.  19 
Jan.  26 
Feb.  1 
Feb.  9 
Feb.  14 
Feb.  20 
Feb.  27 
Mar.  8 
Mar.  14 
Mar.  21 
Mar.  27 
Apr.  4 
Apr.  9 
Apr.  17 
Apr.  25 
May  1 
May  8 
May  14 
May  22 
May  28 
June  6 
June  12 
June  19 
June  27 
July  8 
July  10 
July  17 
July  28 
July  81 
Aug.  7 
Aug.  14 
Aug.  20 
Aug.  27 
Sept  4 
Sept  11 
Sept.  18 
Sept.  25 
Oct.  3 
Oct  18 
Oct  17 
Oct   24 


6.0 
4.4 

8.9 
8.0 
2.8 
2.7 
8.1 
8.4 
4.4 
5.8 
6.0 
5.6 
5.3 
10.2 
14.8 


9.8 

6.8 

13.3 

20.6 

18.0 

10.2 

22.2 

25.6 

28.4 

22.2 

30.9 

29.8 

26.4 

22.6 

20.6 

22.9 

24.7 

28.2 

18.1 

16.4 

14.1 

13.6 

15.4 

18.4 

21.4 

22.1 

25.2 

16.9 

12.2 

10.8 

14.6 

14.4 

9.4 

6.4 

8.8 

9.4 

8.6 

5.8 

6.2 

7.8 

10.5 

9.9 

8.4 


Fcei. 
0.0 

-  .1 

-  .1 

-  .1 
+  .1 

-  .1 
+  .2 
+  .1 
+  .2 

.0 

+  .1 

.0 

+  .1 

+  .6 
+  .2 


-1.4 
+  .2 
+  .8 
+  .6 
-1.0 
+  .4 
-HI.  6 
+  .4 

-  .8 
+  .8 
+  .6 
-1.0 
+  .8 

-  .9 

-  .1 
+  .8 
+  .6 

-  .9 

-  .6 

-  .8 
~  .1 

.0 
+  .6 

-  .2 
.0 

4-1.2 

-  .8 
-1.2 

-  .6 

-  .1 
+  .2 

-  .6 

-  .7 

-  .2 
.0 

+  .4 

-  .6 

-  .3 
+  .4 
+  .4 

.0 

+  .1 

.0 


100 


"•^ 


697 
695 
709 
689 
702 
714 
703 
714 
735 
715 
702 
772 


761 
740 
749 
802 
778 
777 
783 
768 
776 
776 
762 
762 
786 
724 
721 
738 
744 
727 
714 
710 
729 
724 
751 
746 
745 
791 
806 
769 
750 
736 
771 
773 
775 
742 
757 
766 
732 
711 
708 
716 
780 
720 
749 


lOOsq.JL 


+10 
0 
+  8 
-  2 
+14 
-20 
+18 
+12 
-11 
+11 
+21 
-20 
-13 
+70 


-11 
-21 
+  9 
+53 
-24 


+  5 
-16 
+  8 

0 
-14 

0 
-26 
-12 

-  8 
+17 
+  6 
-17 
-18 

-  4 
+19 

-  5 
+27 

-  6 

-  1 
+46 
+16 
-37 
-19 
-14 
+35 
+  2 
+  2 
-38 
+16 

-  1 
-24 
-21 
-8 
+  8 
+14 
-10 
+29 


Feet, 
4,427 
4,417 
4,407 
4,897 
4,387 
4,377 
4,867 
4,857 
4,847 
4.387 
4,827 
4,317 
4,807 
4,297 
4,817 


4,815 
4,313 
4,825 
4,330 
4,875 
4,345 
4,335 
4,308 
4.805 
4,295 
4,300 
4,275 
4,355 
4,375 
4.315 
4,830 
4,320 
4,852 
4,360 
4,350 
4,378 
4,400 
4,400 
4,380 
4,390 
4,330 
4.410 
4,410 
4,420 
4,410 
4,400 
4,430 
4,450 
4,450 
4,456 
4,455 
4,457 
4,450 
4,460 
4,460 
4,460 
4,446 
4,446 


PeeL 
15.3 
16.6 
15.6 
15.8 
15.8 
16.2 
15.8 
16.1 
16.4 
16.2 
16.5 
17.0 
16.6 
16.8 
17.9 


17.6 
17.2 
17.3 
18.5 
17.8 
17.9 
18.1 
17.8 
18.0 
18.1 
17.7 
17.8 
16.9 
16.6 
16.7 
17.0 
17.2 
16.7 
16.4 
16.3 
16.6 
16.5 
17.1 
17.0 
17.0 
18.1 
18.3 
17.4 
17.0 
16.7 
17.5 
17.4 
17.4 
16.7 
17.0 
17.0' 
16.4 
16.0 
15.9 
16.1 
16.4 
16.2 
16.9 


FeeL 


+ 
+ 


+0.8 
.0 

+  .2 
,0 

+  .4 
.4 
.8 
.3 
.2 

+  .3 

+  .6 

-  .4 

-  .3 
+1.6 


-  .8 

-  .4 
+  .1 
+1.2 

-  .7 


+  .8 

-  .3 
+  .2 
+  .1 

-  .4 
+  .1 

-  .9 

-  .4 
+  .2 
+  .8 
+  .2 

-  .5 

-  .3 

-  .1 
+  .3 

-  .1 
+  .6 

-  .1 
.0 

+1.1 
+  .2 

-  .9 

-  .4 

-  .8 
+  .8 

-  .1 
.0 

-  .7 
+  .8 

.0 

-  .6 

-  .4 

-  .1 
+  .2 
+  .8 

-  .2 
+  .7 


25.8 
25.8 
25.8 
24.7 
25.8 
'25.4 
25.6 
25.8 
26.8 
26.0 
28.4 
27.8 
27.5 
26.6 
27.8 


27.9 
27.6 
26.6 
28.4 
27.4 
27.6 
27.6 
27.8 
29.4 
29.0 
28.0 
28.2 
28.0 
28.6 
27.0 
26.4 
27.6 
26.0 
27.8 
27.1 
26.9 
29.4 
27.8 
28.0 
26.7 
28.6 
28.6 
27.4 
26.6 
24.9 
25.4 
26.6 
27.3 
26.4 
26.4 
26.2 
26.0 
25.6 
25.2 
24.2 
25.2 
24.8 
25.2 
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Tablb  No.  12 — Gontinaed. 
SccuT  andflU  mrvey^  New  Madrid  -Ben<i— Continued. 

RANGE  NO.  2L 


New  Madrid  gauge. 

Set 
No. 

Datum 
area. 

Scour  and 

fill. 

Datum 
width. 

Mean 
datum 
depth. 

Change 

Inmeau 

datum 

depth. 

Maxi- 

Date. 

Beading. 

Change 
in  24 
hours. 

mum  da- 
tum 
depth. 

im. 

IM. 

IbeL 

lOOtq.ft. 

lOOtq.Jt 

Feet. 

JPb^ 

J%e<. 

Fed, 

Sept  21 

5.0 

0.0 

1 

687 

4,882 

16.9 

26.0 

6ept29 

4.5 

-  .1 

2 

686 

-1 

4,829 

16.9 

6.'6' 

26.9 

OdL     4 

4.0 

-  .1 

3 

679 

-  7 

4,826 

15.8 

-  .1 

26.2 

Oct   15 

8.0 

-  .1 

4 

681 

+  2 

4,823 

15.7 

-  .1 

26.8 

Oct   20 

2.8 

+  .1 

6 

690 

+  9 

4,820 

16.0 

+  .3 

26.4 

Oct    26 

2.7 

-  .1 

6 

677 

-13 

4,317 

16.7 

-  .3 

26.0 

Nov.    1 

2.9 

+  .2 

7 

690 

+13 

4,814 

16.0 

+  .3 

25.4 

Nov.    8 

8.8 

+  .1 

8 

689 

-  1 

4,811 

16.0 

.0 

26.0 

Nov.  15 

4.4 

+  .2 

9 

706 

+16 

4,806 

16.4 

+  .4 

26.0 

Nov.  21 

6.8 

.0 

10 

702 

-  8 

4,805 

16.8 

-  .1 

26.2 

Nov.  27 

5.9 

4-  .1 

U 

697 

-  6 

4,802 

16.2 

-  .1 

26.1 

Dec.    4 

5.6 

.0 

12 

696 

-  2 

4,299 

16.2 

.0 

25.9 

Dec.  13 

5.8 

+  .1 

IS 

705 

+10 

4,296 

16.4 

+  .2 

26.6 

Dec.  19 

10.1 

+  .6 

14 

697 

-  8 

4,293 

16.2 

-  .2 

26.6 

Dec.  28 

14.6 

+  .4 

15 

760 

+68 

4,822 

17.4 

+1.2 

26.0 

1900. 

Jan.     8 

11.0 

-1.8 

16 

746 

-  4 

4,820 

17.8 

-  .1 

27.8 

Jan.  18 

6.9 

+  .2 

17 

718 

-33 

4,810 

16.6 

-  .8 

26.7 

Jan.   17 

U.0 

+1.9 

18 

716 

+  3 

4,808 

16.6 

+  .1 

26.4 

Jan.  26 

20.6 

+  .6 

19 

791 

+75 

4,818 

18.3 

+1.7 

28.1 

Jan.  81 

19.1 

-  .8 

20 

789 

-  2 

4,290 

18.4 

+  .1 

29.0 

Feb.    9 

9.8 
22.0 

+  .4 
+1.6 

21 
22 

766 
763 

4,800 
4  828 

17.8 
17.6 

27.9 

Feb.  14 

-26' 

'"'Ji'ls 

27.4 

Feb.  19 

25.2 

+  .6 

23 

798 

+30 

4,300 

18.6 

+  .9 

28.8 

Feb.  26 

24.1 

-  .8 

24 

729 

-64 

4,320 

16.9 

-1.6 

27.8 

Mar.    7 

21.0 

+  .2 

25 

728 

-  1 

4,810 

16.9 

.0 

27.2 

Mar.  13 

80.8 

+  .9 

26 

785 

+  7 

4,302 

17.1 

+  .2 

27.4 

Mar.  20 

30.9 

-  .7 

27 

699 

-36 

4,245 

16.6 

-  .6 

28.4 

Mar.  26 

26.0 

-  .1 

28 

668 

-81 

4,260 

16.7 

-  .8 

24.6 

Apr.    2 

24.5 

-1.1 

29 

738 

+65 

4,260 

17.2 

+1.6 

27.0 

Apr.     9 

20.6 

-  .1 

80 

697 

-36 

4,290 

16.3 

-  .9 

26.9 

Apr.  16 

22.6 

+  .6 

81 

682 

-15 

4,280 

15.9 

-  .4 

26.8 

Apr.  24 

24-2 

+  .7 

82 

717 

+36- 

4,820 

16.6 

+  .7 

28.7 

Apr.  80 
May    7 

24.1 

-  .7 

83 

787 

+20 

4,326 

17.1 

+  .6 

28.4 

18.6 

-  .5 

84 

723 

-14 

4,800 

16.8 

-  .3 

28.2 

May  14 

16.4 

-  .8 

85 

702 

-21 

4,286 

16.4 

-  .4 

27.0 

May  22 

14.2 

-.1 

86 

678 

-24 

4,280 

15.8 

-  .6 

26.0 

May  28 

13.6 

.0 

87 

692 

+14 

4,270 

16.2 

+  .4 

25.4 

June   6 

16.1 

+  .9 

88 

723 

+81 

4,260 

17.0 

+  .8 

26.2 

June  12 

18.4 

-  .2 

89 

751 

+28 

4,266 

17.6 

+  .6 

28.2 

June  19 

21.4 

.0 

40 

700 

-61 

^253 

16.5 

-1.1 

28.0 

June  27 

22.2 

+1.2 

41 

778 

+78 

4,260 

18.3 

+1.8 

28.2 

July    8 

26.2 

-  .8 

42 

779 

+  1 

4,270 

18.2 

-  .1 

28.4 

July  10 

16.8 

-1.2 

43 

718 

-61 

4  280 

16.8 

-1.4 

27.6 

July  17 

12.2 

-  .5 

44 

709 

-  9 

4,280 

16.6 

-  .2 

26.8 

July  24 

11.0 

+  .2 

45 

705 

-  4 

4,277 

16.6 

-  .1 

24.9 

July  81 

14.6 

+  .2 

46 

727 

+22 

4  296 

16.9 

+  .4 

26.6 

Aug.    7 

14.4 

-  .6 

47 

728 

+  1 

4,810 

16.9 

.0 

27.8 

Aug.  14 

9.4 

-  .7 

48 

704 

-24 

4,806 

16.3 

-  .6 

26.4 

Aug.  21 

6.4 

-  .1 

49 

693 

-11 

4,810 

16.1 

-  .2 

25.6 

Aug.  28 

8.8 

.0 

50 

703 

+10 

4,310 

16.3 

+  .2 

27.0 

Sept    4 

9.4 

+  .4 

61 

710 

+  7 

4,320 

16.4 

+  .1 

26.4 

Sept  12 

8.2 

-  .5 

52 

696 

.-15 

4,820 

16.1 

-  .3 

24.4 

Sept  19 

5.6 

-  .2 

58 

682 

-13 

4,820 

15.8 

-  .8 

24.8 

Sept  26 

6.5 

+  .4 

54 

686 

+  4 

4,815 

15.9 

+  .1 

26.0 

Oct     4 

8.0 

+  .4 

55 

692 

+  6 

4,310 

16.1 

+  .2 

26.6 

Oct.    18 

10.4 

.0 

66 

716 

+24 

4,316 

16.6 

+  .5 

25.4 

Oct.    18 

9.8 

-  .2 

57 

727 

+11 

4,315 

16.8 

+  .2 

26.0 

Oct.    24 

8.4 

.0 

58 

716 

-11 

4,820 

16.6 

-  .2 

27.8 
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Tablb  No.  12— Gontinaed. 
Boowr  and  fid  gurv^,  New  Madrid  Bend— Gontinaed. 

RANGE  NO.  22. 


New  Madrid  gauge. 

Set 
No. 

area. 

fill. 

Datum 
width. 

Mean 
datum 
depth. 

Change 
in  mean 
datum 
depth. 

Maxi- 

Date. 

Beading. 

Change 
in  24 

hOUEB. 

mum  da- 
tum 
depth. 

1899. 

F»L 

FseL 

666 

lOOsq.fL 

Feet. 

FeA, 

Feet 

Foeu 

Sept.  21 
Sept.  29 

6.0 
4.6 

0.0 
-  .1 

1 
2 

4,602 
4.488 

14.4 
14.6 

28.0 

+  8* 

"*'+6.'2' 

25.0 

Oct     4 

4.0 

-  .1 

8 

660 

+  6 

4.474 

14.8 

+  .2 

24.0 

Oct   18 

8.0 

-  .1 

4 

666 

-  4 

4,460 

14.7 

-  .1 

23.4 

Oct    20 

2.8 

+  .1 

6 

668 

+12 

4,446 

16.0 

+  .8 

24.0 

Oct   26 

2.7 

-  .1 

6 

676 

+  7 

4. 482 

16.2 

+  .2 

23.6 

Not.    1 

2.9 

+  .2 

7 

674 

-  1 

4.418 

16.2 

.0 

28.4 

Nov.    8 

8.8 

+  .1 

8 

666 

-  8 

4,404 

16.1 

-  .1 

24.0 

Nov.  16 

4.4 

+  .2 

9 

671 

+  6 

4.890 

16.8 

+  .2 

24.0 

Nov.  21 

6.8 

.0 

10 

674 

+  8 

4,376 

16.4 

+  .1 

24.2 

Nov.  27 

6.9 

+  .1 

11 

667 

-  7 

4.862 

16.8 

-  .1 

24.2 

Deo.    6 

6.6 

.0 

12 

671 

+  4 

4,848 

16.4 

+  .1 

24.0 

Dec.  18 

6.8 

+  .1 

18 

698 

+22 

4.834 

16.0 

+  .6 

26.2 

Dec.  19 

10.1 

+  .6 

14 

684 

-  9 

4.820 

16.8 

-  .2 

24.8 

Dec.  26 

14.6 

+  .4 

16 

1900. 

Jan.    8 

11.0 

-L8 

16 

746 

+62 

4,860 

17.1 

+1.8 

26.9 

Jan.  18 

6.9 

+  .2 

17 

727 

-19 

4,878 

16.6 

-  .5 

26.2 

Jan.  17 

11.0 

+L9 

18 

729 

+  2 

4,860 

16.8 

+  .2 

25.9 

Jan.  26 

20.6 

+  .6 

19 

768 

+89 

4,872 

17.6 

+  .8 

27.2 

Jan.  81 

19.1 

-  .8 

20 

777 

+  9 

4.880 

17.7 

+  .1 

28.2 

Feb.    9 

9.9 

+  .4 

21 

762 

4,896 

17.8 

28.6 

JTeb.  14 

22.0 

+L6 

22 

766 

-12* 

4,400 

17.4 

'"-'."a' 

27.4 

Feb.  19 

26.2 

+  ,6 

28 

767 

+  2 

4,886 

17.6 

+  .1 

27.9 

Feb.  26 

24.0 

-  .8 

24 

756 

-U 

4,886 

17.2 

-  .8 

26.6 

Mar.    7 

2L0 

+  .2 

26 

750 

-6 

4^866 

17.2 

.0 

27.4 

Mar.  18 

80.8 

+  .9 

26 

768 

+18 

4,385 

17.6 

+  .8 

27.6 

Mar.  20 

30.8 

-  .7 

27 

710 

-68 

4,880 

16.2 

-1.8 

26.4 

Mar.  26 

26.0 

-  .1 

28 

676 

-84 

4.336 

15.6 

-  .6 

27.0 

Apr.    2 

24.6 

-1.1 

29 

680 

+  4 

4.810 

15.8 

+  .2 

26.6 

Apr.    9 

20.6 

-  .1 

SO 

686 

-44 

4,805 

14.8 

-1.0 

25.8 

Apr.  16 

22.6 

+  .6 

81 

676 

+40 

4,820 

15.7 

+  .9 

86.4 

Apr.  24 

24.2 

+  .7 

82 

•712 

+36 

4,820 

16.6 

+  .8 

26.8 

Apr.  80 
May    7 

24.0 

-  .7 

33 

745 

+33 

4.820 

17.2 

+  .7 

28.0 

18.6 

-  .5 

84 

788 

-  7 

4,840 

17.0 

-  .2 

27.1 

May  14 

16.4 

-  .8 

86 

694 

-44 

4:890 

16.8 

-1.2 

26.0 

May  22 

14.2 

-  .1 

86 

697 

+  3 

4,880 

16.9 

+  .1 

26.1 

May  28 

18.6 

.0 

87 

700 

+  8 

4,405 

16.9 

.0 

26.6 

June   6 

16.1 

4-  .9 

88 

725 

+26 

4,375 

16.6 

+  .7 

27.4 

June  12 

18.4 

-  .2 

89 

719 

-  6 

4:362 

16.6 

-  .1 

25.2 

June  19 

21.4 

.0 

40 

686 

-38 

4,365 

16.7 

-  .8 

26.6 

June  27 

22.2 

+1.2 

41 

776 

+90 

4,375 

17.7 

+2.0 

26.8 

July    8 

26.2 

-  .8 

42 

974 

-  2 

4,400 

17.6 

-  .1 

27.0 

July  10 

16.8 

-1.2 

48 

788 

-41 

4,426 

16.6 

-1.0 

26.7 

July  17 

12.2 

-  .6 

44 

706 

-27 

4,445 

15.9 

-  .7 

23.8 

July  24 

11.0 

4-  .2 

46 

722 

+16 

4,430 

16.8 

+  .4 

26.0 

July  81 

14.6 

+  .2 

46 

784 

+12 

4,425 

16.6 

+  .8 

25.7 

Aug.    7 

14.4 

-  .6 

47 

786 

+  1 

4,436 

16.6 

.0 

26.8 

Aug.  14 

9.4 

-  .7 

48 

T12 

-28 

4,425 

16.1 

-  .6 

26.2 

Aug.  21 

6.4 

-  .1 

49 

688 

-24 

4,420 

16.6 

-  .6 

24.2 

Aug.  28 

8.8 

.0 

60 

709 

+21 

4,416 

16.0 

+  .4 

24.0 

Sept    4 

9.4 

+  .4 

61 

721 

+12 

4,420 

16.3 

+  .3 

24.4 

Sept  12 

8.2 

-  .6 

82 

710 

-11 

4,426 

16.0 

-  .8 

24.6 

Sept  19 

6.6 

-  .2 

68 

689 

-21 

4,430 

15.6 

-  .4 

24.0 

Sept  26 

6.6 

+  .4 

64 

696 

+  7 

4,442 

15.7 

+  .1 

24.1 

Oct     4 

8.0 

+  .4 

66 

697 

+  1 

4,440 

16.7 

.0 

28.7 

Oct   18 

10.4 

.0 

66 

786 

+88 

4  440 

16.6 

+  .9 

25.1 

Oct   18 

0.8 

-  .2 

W 

712 

-23 

4,430 

16.1 

-.6 

25.4 

Oct   24 

8.4 

.0 

66 

700 

-12 

4:427 

16.8 

-  .8 

26.4 
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Tablb  No.  12 — Continued. 
Socur  and  fill  nwrvey,  New  Madrid  Berui— Continned. 

RANGE  NO.  28. 


New  Madrid  gauge. 

Set 

Datum 

Scour  and 

Datum 

Mean 
datum 
depth. 

Change 
in  mean 

Maxi- 

Date. 

Change 
ln24 

hOUIB. 

mum  da- 

Reading. 

No. 

area. 

mi. 

width. 

datum 
depth. 

turn 
depth. 

1«99. 

FeeL 

Feet, 

m^.^ 

100  9q.fL 

FeeL 

FeeL 

FuL 

FutL 

Sept  21 

5.0 

0.0 

4,496 

14.8 

25.6 

Sept.  29 

4.5 

-  .1 

671 

+'4' 

4,602 

14.9 

"■■+6.T 

26.0 

Oct.     4 

4.0 

-  .1 

667 

-4 

4,606 

14.8 

25.0 

Oct.   13 

3.0 

-  .1 

662 

-5 

4,514 

14.7 

^  ,1 

24.0 

Oct.   20 

2.8 

+  .1 

660 

-12 

4,520 

14.4 

—  .8 

28.8 

Oct  26 

2.7 

-  .1 

666 

+  6 

4,527 

14.5 

+  .1 

24.2 

Not.    1 

2.9 

+  .2 

661 

+  5 

4.534 

14.6 

+  .1 

24.0 

Not.    8 

8.8 

+  .1 

8 

668 

+  7 

4,541 

14.7 

+  .1 

24.6 

Not.  15 

4.4 

+  .2 

9 

666 

-  2 

4,547 

14.6 

24.6 

Not.  21 

6.8 

.0 

10 

685 

+19 

4,558 

15.0 

+  ^4 

24.8 

Not.  27 

5.9 

+  .1 

11 

668 

-17 

4,559 

14.7 

24.8 

Dec    6 

5.6 

.0 

12 

671 

+  8 

4,565 

14.7 

25.0 

Dec  18 

6.8 

+  .1 

18 

701 

+80 

4,571 

15.8 

+  !6 

25.8 

Dec  19 

10.1 

+  .6 

14 

697 

-4 

4,577 

15.2 

24.4 

Dec  26 

14.6 

+  .4 

15 

745 

+48 

4,580 

16.8 

+i;i 

24.2 

1900. 
Jan.     8 

U.O 

-L8 

16 

781 

-14 

4,660 

16.0 

-  .8 

25.6 

Jan.  18 

6.9 

+  .2 

17 

700 

-81 

4,570 

15  8 

—  .7 

24.8 

Jan.  17 

11.1 

+1.9 

18 

718 

+18 

4,588 

15.6 

+  .8 

24.4 

Jan.  26 

20.7 

+  .6 

19 

766 

+48 

4,655 

16.8 

+1.2 

27.2 

Jon.  n 

19.0 

-  .8 

20 

784 

+18 

4,580 

17.1 

+  .8 

25.8 

Feb.    9 

10.0 

+  .4 

21 

728 

4,570 

15.9 

25.0 

Feb.  14 

22.0 

+L6 

22 

753 

-8i" 

4,525 

16.6 

*— '.'5' 

25.0 

Feb.  19 

25.2 

+  .5 

28 

760 

+  7 

4,520 

16.8 

+  .2 

27.4 

Feb.  26 

24.0 

-  .8 

24 

789 

-21 

4,490 

16.5 

26.4 

Mar.    7 

21.0 

+  .2 

25 

741 

+  2 

4,490 

16.5 

25.4 

Mar.  18 

80.4 

+  .9 

26 

785 

-6 

4,470 

16.4 

.m.    .1 

26.0 

Mar.  20 

80.8 

-  .7 

27 

700 

-85 

4,440 

15.8 

—  .6 

26.0 

Biar.  26 

26.0 

-  .1 

28 

687 

-18 

4,410 

15.6 

—  .2 

26.2 

Apr.    2 

24.5 

-LI 

29 

699 

+12 

4,390 

15.9 

+  .8 

27.2 

Apr.    9 

20.6 

-  .1 

30 

677 

-22 

4.895 

15.4 

26.4 

Apr.  16 

22.6 

+  .6 

81 

648 

-84 

4,400 

14.6 

—  .8 

26.4 

Apr.  24 

24.2 

+  .7 

82 

688 

+45 

4,410 

15.6 

+1.0 

25.9 

Apr.  80 
May    7 

24.0 

-.7 

88 

706 

+18 

4,390 

16.1 

+  .5 

26.1 

18.6 

-.5 

84 

691 

-16 

4,390 

15.7 

26.2 

May  14 

16.4 

-  .8 

85 

717 

+26 

4,420 

16.2 

+  ^5 

26.1 

May  22 

14.2 

-  .1 

86 

722 

+  5 

4,412 

16.4 

+  .2 

26.2 

May  28 

18.6 

.0 

87 

710 

-12 

4,400 

16.1 

25.1 

Jnne   6 

16.2 

+  .9 

88 

718 

+  8 

4,895 

16.4 

+  18 

25.4 

June  12 

18.4 

-  .2 

89 

717 

-  1 

4,425 

16.2 

26.8 

Jane  19 

21.4 

.0 

40 

706 

-11 

4,450 

16.9 

—  .8 

26.6 

Jnne  27 

i:i 

+1.2 

41 

771 

+65 

4,590 

17.2 

+1.8 

27.4 

July    8 

-  .8 

42 

760 

-21 

4.600 

16.7 

26.6 

Jnly  10 

16.8 

-1.2 

48 

726 

-24 

4,512 

16.1 

—  .6 

25.8 

July  17 

12.2 

-  .5 

44 

715 

-  11 

4,620 

15.8 

—  .8 

25.9 

July  24 

11.0 

+  .2 

4b 

722 

+  7 

4,680 

15.9 

+  .1 

25.6 

July  81 

14.6 

+  .2 

46 

729 

+  7 

4,582 

16.1 

+  .2 

24.7 

Aug.    7 

14.4 

-  .6 

47 

711 

-18 

4.540 

15.7 

24.0 

Aug.  14 

9.8 

-  .7 

48 

692 

-19 

4,600 

15.4 

—  .8 

28.6 

Aug.  21 

6.4 

-  .1 

49 

698 

+  1 

4.600 

15.4 

28.2 

Aug.  28 

8.8 

.0 

60 

694 

+  1 

4,606 

15.4 

24.1 

Sept.    4 

9.4 

+  .4 

51 

728 

+29 

4,515 

16.0 

+  16 

23.5 

Sept  12 

8.2 

-.5 

62 

721 

-2 

4,515 

16.0 

28.6 

Sept  19 

5.6 

-  .2 

58 

687 

-84 

4,518 

15.2 

—  .8 

28.0 

Sept  26 

6.5 

+  .4 

54 

688 

+  1 

4,538 

15.2 

24.2 

Oct     4 

8.0 

+  .4 

65 

680 

-8 

4,540 

16.0 

^  .2 

24.2 

Oct    18 

10.4 

.0 

56 

696 

+16 

4,540 

15.8 

+  .8 

24.6 

Oct    18 

9.8 

-  .2 

57 

724 

+28 

4,517 

16.0 

+  .7 

24.2 

Oct   24 

8.4 

.0 

68 

718 

-6 

4,615 

15.9 

28.8 
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Table  No.  12— Continiied. 
Scour  andfiU  mrvey,  New  Madrid  Bend — Continued. 

BANQE  NO.  SML 


New  Madrid  gauge. 

Set 
No. 

Datum 
area. 

■ 

Scour  and 
fill. 

Datom 
width. 

Mean 
datum 
depth. 

Change 
in  mean 
datum 
depth. 

Maxi- 

Date. 

Reading. 

Change 
in  24 

hOOXB. 

mum  da- 
tum 
depth. 

1899. 

FeeL 

Feet. 

100  tq./l. 

100$q.JL 

?tet 

FkL 

Fut 

FM, 

Sept.  21 

6.0 

0.0 

1 

662 

4,682 

14.1 

28.8 

Sept.  29 

4.6 

-  .1 

2 

670 

+"8' 

?677 

14.8 

""""+6.'2' 

23.1 

Oct.     4 

4.0 

-  .1 

8 

658 

-17 

4.672 

14.0 

-  .8 

28.1 

Oct.   13 

8.0 

-  .1 

4 

656 

+  2 

4,667 

14.0 

.0 

23.0 

Oct.   20 

2.8 

+  .1 

6 

662 

+  7 

4  662 

14.2 

+  .2 

28.1 

Oct   26 

2.7 

-  .1 

6 

660 

-  2 

4,667 

14.2 

.0 

23.2 

Nov.    1 

2.9 

+  .2 

7 

663 

+  8 

?652 

14.2 

.0 

23.0 

Nov.    8 

8.4 

+  .1 

8 

664 

+  1 

4,647 

14.8 

+  .1 

23.2 

Nov.  16 

4.4 

+  .2 

9 

680 

+16 

1:642 

14.7 

+  .4 

28.2 

Nov.  21 

6.8 

.0 

10 

672 

-  8 

.  4,637 

14.6 

-  .2 

23.4 

Nov.  27 

6.9 

+  .1 

11 

669 

-  8 

4,682 

14.4 

-  .1 

28.8 

Dec.    6 

5.6 

.0 

12 

669 

0 

4,627 

14.4 

.0 

28.6 

Dec.  13 

6.3 

+  .1 

18 

682 

+18 

4,622 

14.8 

+  .4 

28.8 

Dec.  19 

10.1 

+  .6 

14 

681 

-1 

4,617 

14.8 

.0 

22.9 

Dec.  26 

14.6 

+  .4 

16 

741 

+60 

4,680 

16.0 

+1.2 

24.8 

1900. 

Jan.     8 

U.0 

-1.8 

16 

716 

-26 

4,626 

16.6 

-  .6 

24.2 

Jan.  18 

6.9 

+  .2 

17 

702 

-14 

4,662 

16.1 

-  .4 

24.0 

Jan.  17 

11.1 

+  1.9 

18 

690 

-12 

4,662 

14.8 

-  .8 

24.6 

Jan.   26 

20.7 

+  .6 

19 

759 

+69 

4,677 

16.2 

+1.4 

26.4 

Jan.  31 

19.0 

-  .8 

20 

787 

+28 

<680 

16.8 

+  .6 

24.8 

Feh.    9 

10.0 
22.1 

+  .4 
+1.6 

21 
22 

736 
760 

4  690 
4,683 

16.7 
16.2 

27.0 

Feb.  14 

-27* 

'*"*-*.'6' 

27.0 

Feb.  19 

25.2 

+  .5 

23 

764 

+  4 

4,660 

16.4 

+  .2 

25.6 

Feb.  26 

24.0 

-  .8 

24 

758 

-6 

4,646 

16.8 

-  .1 

26.8 

Mar.    7 

21.0 

+  .2 

26 

714 

-44 

4,610 

16.6 

-  .8 

25.6 

Mar.  18 

80.4 

+  .9 

26 

706 

+42 

4,600 

16.4 

+  .9 

26.2 

Mar.  20 

80.8 

-  .7 

27 

704 

-52 

4,542 

16.6 

-  .9 

25.2 

Mar.  26 

26.0 

-  .1 

28 

680 

-24 

4,686 

16.0 

-  .5 

24.8 

Apr.     2 

24.4 

-1.1 

29 

699 

+19 

4,625 

15.8 

+  .8 

25.3 

Apr.    9 

20.6 

-  .1 

30 

668 

-31 

4,680 

14.7 

-  .6 

26.4 

Apr.  16 

22.6 

+  .6 

31 

688 

+20 

4,510 

16.2 

+  .5 

26.6 

Apr.  24 

24.8 

+  .7 

32 

710 

+22 

4,610 

16.7 

+  .5 

26.0 

Apr.  30 
May    7 

24.0 

-  .7 

33 

702 

-  8 

?540 

16.6 

-  .2 

25.2 

18.6 

-  .6 

34 

678 

-29 

4,660 

14.8 

-  .7 

24.3 

May  14 

16.4 

-  .8 

36 

666 

-  8 

4,665 

14.6 

-  .3 

25.2 

May  22 

14.2 

-  .1 

86 

681 

+16 

4,688 

14.8 

+  .3 

23.2 

May  28 

18.6 

.0 

37 

681 

0 

4,570 

14.9 

+  .1 

24.2 

June   6 

16.2 

+  ,9 

38 

719 

+88 

4,585 

16.7 

+  .H 

26.4 

June  12 

18.4 

-  .2 

39 

748 

+24 

<690 

16.2 

+  .5 

26.0 

June  19 

21.4 

.0 

40 

722 

-21 

4,570 

15.8 

-  .4 

24.2 

June  27 

22.2 

+1.2 

41 

755 

+33 

4,580 

16.6 

+  .7 

26.4 

July    8 

26.2 

-  .8 

42 

759 

+  4 

4,670 

16.6 

+  .1 

24.6 

July  10 

16.8 

-L2 

43 

750 

-  9 

4,577 

16.4 

-  .2 

25.9 

July  17 

12.2 

-  .6 

44 

723 

-27 

4,575 

15.8 

-  .6 

26.0 

July  24 

11.0 

+•  .2 

45 

728 

0 

4,670 

15.8 

.0 

26.0 

July  81 

14.6 

+  .2 

46 

724 

+  1 

4,666 

15.9 

+  .1 

25. 8 

Aug.    7 

14.4 

-  .6 

47 

697 

-27 

4.666 

15.8 

-  .6 

24.0 

Aug.  14 

9.8 

-  .7 

48 

704 

+  7 

4,642 

15.6 

+  .2 

21.2 

Aug.  21 

6.4 

-  .1 

49 

696 

-  9 

4,540 

16.8 

-  .2 

23.8 

Aug.  28 

8.8 

.0 

50 

718 

+28 

4,660 

15.7 

+  .4 

24.2 

Sept.    4 

9.4 

+  .4 

61 

711 

-  7 

4.630 

15.7 

.0 

23.6 

Sept.  12 

8.2 

-  .5 

62 

715 

+  4 

4,556 

16.7 

.0 

24.6 

Sept.  19 

6.6 

-  .2 

58 

707 

-  8 

4,645 

15.6 

-  .1 

23.6 

Sept.  26 

6.5 

+  .4 

54 

691 

-16 

4,545 

16.2 

-  .4 

22.8 

Oct.     4 

8.0 

+  .4 

65 

688 

-  3 

4640 

16.2 

.0 

23.8 

Oct.    13 

10.4 

.0 

66 

706 

+17 

4,686 

16.6 

+  .4 

24.6 

Oct   18 

9.8 

-  .2 

67 

727 

+22 

4^666 

16.9 

+  .8 

28.2 

Oct  34 

8.4 

.0 

68 

789 

+12 

;^B60 

16.2 

+  .8 

24.6 
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Tablb  No.  12— Ck>iitmued. 

iSboitr  andfiU  mrvey,  New  Madrid  Bend— Continned, 

RANQB  NO.  9B. 


Set 
No. 

Datmn 
area. 

Scour  and 
fill. 

Datum 
width. 

Mean 
datum 
depth. 

Change 

in  mean 

datum 

depth. 

Maxi- 

Date. 

Reading. 

Change 
in  24 
hoon. 

mum  da- 
tum 
depth. 

1809. 

Jtet 

I\eeL 

^'^•^ 

100  8q,JL 

Jffcrt. 

FeeL 

FeeL 

FeeL 

Sept  20 
Sept.  29 

5.0 

-0.1 

4,860 
4,839 

13.3 

24.2 

4.6 

-  .1 

619 

-«' 

12.8 

""-0.6 

22.2 

Oct.     4 

4.0 

-  .1 

627 

+  8 

4,829 

13.0 

+  .2 

22.6 

Oct   18 

8.0 

-  .1 

607 

-20 

4,819 

12.6 

-  .4 

22.6 

Oct   20 

2.8 

•+  .1 

621 

+14 

4,809 

12.9 

+  .8 

22.6 

Oct   26 

2.7 

-  .1 

624 

+  8 

4,799 

13.0 

+  .1 

22.8 

Not.    1 

2.9 

+  .2 

682 

+  8 

4,788 

13.2 

+  .2 

22.6 

Nov.    8 

8.4 

+  .1 

641 

+  9 

4,778 

13.4 

+  .2 

28.0 

Nov.  15 

4.4 

+  .2 

642 

+  1 

4,768 

13.5 

+  .1 

23.0 

Nov.  21 

5.8 

.0 

660 

+  8 

4,758 

13.7 

+  .2 

23.0 

Nov.  27 

5.9 

+  .1 

637 

-18 

4,748 

13.4 

-  .8 

22.8 

Dec.    6 

5.6 

.0 

12 

641 

+  4 

4,737 

13.5 

+  .1 

23.1 

Dec  18 

6.8 

+  .1 

18 

668 

+22 

4,727 

14.0 

+  .6 

23.4 

Dec.  19 

10.1 

+  .6 

14 

660 

-3 

4,717 

14.0 

.0 

23.0 

Dec.  26 

14.6 

+  .4 

15 

T28 

+68 

4,696 

15.4 

+1.4 

28.8 

1900. 

Jan.    8 

ILO 

-1.8 

16 

689 

-84 

4,668 

14.8 

-  .6 

28.2 

Jan.  18 

6.9 

+  .2 

17 

688 

-  1 

4,667 

14.7 

-  .1 

23.4 

Jan.  17 

11.2 

+L9 

18 

707 

+19 

4,685 

15.1 

+  .4 

23.5 

Jan.  26 

20.7 

+  .5 

19 

764 

+57 

4,725 

16.2 

+1.1 

24.4 

Jan.  81 

19.0 

-  .8 

20 

786 

+21 

4,690 

16.7 

+  .5 

25.0 

Feb.    9 

10.0 

+  .4 

21 

786 

-68 

4,675 

15.7 

-1.4 

24.4 

Feb.  14 

22.1 

+1.6 

22 

734 

-51 

4,690 

15.7 

-1.0 

24.2 

Feb.  19 

25.2 

+  .5 

23 

769 

+35 

4,700 

16.4 

+  .7 

26.6 

Feb.  26 

24.0 

-  .8 

24 

744 

-25 

4,680 

15.9 

-  .5 

24.8 

Mar.    7 

21.1 

+  .2 

25 

740 

-  4 

4,720 

15.7 

-  .2 

24.6 

Mar.  18 

80.4 

+  .9 

26 

775 

+85 

4,720 

16.4 

+  .7 

26.2 

Mar.  20 

80.8 

-  .7 

27 

718 

-57 

4,700 

15.3 

-1.1 

24.8 

Mar.  26 

26.0 

-  .1 

28 

677 

-41 

4,670 

14.5 

-  .8 

23.4 

Apr.    2 

214 

-1.1 

29 

701 

+24 

4,628 

16.1 

+  .6 

25.9 

Apr.    9 

20.6 

-  .1 

80 

686 

-16 

4,620 

14.8 

-  .3 

26.0 

Apr.  16 

22.6 

+  .6 

81 

685 

0 

4,640 

14.8 

.0 

25.1 

Apr.  24 

24.8 

+  .7 

82 

718 

+88 

4,680 

15.5 

+  .7 

26.5 

Apr.  80 
liay    7 

24.0 

-  .7 

88 

727 

+  9 

4,600 

15.8 

+  .3 

26.8 

18.6 

-  .5 

84 

681 

-46 

4,580 

14.9 

-  .9 

25.9 

May  14 

16.4 

-  .8 

85 

662 

-19 

4,592 

14.4 

-  .5 

23.8 

May  22 

14.2 

-  .1 

36 

686 

+24 

4,620 

14.8 

+  .4 

25.3 

May  28 

18.6 

.0 

87 

685 

-  1 

4,625 

14.8 

.0 

25.8 

June   6 

16.2 

+  .9 

38 

681 

-  4 

4,640 

14.7 

-  .1 

23.4 

June  12 

18.4 

-  .2 

89 

724 

+48 

4,660 

15.5 

+  .8 

28.5 

June  19 

21.4 

.0 

40 

709 

-15 

4,670 

16.2 

-  .3 

23.4 

June  27 

22.2 

+1.2 

41 

778 

+69 

4,700 

16.6 

+1.4 

25.5 

July    8 

26.1 

-  .8 

42 

764 

-14 

4,685 

16.3 

-  .3 

24.8 

July  10 

16.8 

-1.2 

48 

761 

-  3 

4,660 

16.3 

.0 

26.5 

July  17 

12.2 

-  .6 

44 

688 

-73 

4,625 

14.9 

-1.4 

210 

July  24 

11.0 

+  .2 

46 

720 

+82 

4,620 

15.6 

+  .7 

24.6 

July  81 

14.6 

+  .2 

46 

786 

+16 

4,608 

16.0 

+  .4 

25.8 

Aug.    7 

14.4 

-  .6 

47 

721 

-16 

4,600 

15.7 

-  .3 

26.1 

Aug.  14 

9.8 

-  .7 

48 

716 

-  6 

4,660 

15.7 

.0 

25.2 

Aug.  21 

6.4 

-  .1 

49 

707 

-  9 

4,565 

15.5 

-  .2 

24.8 

Aug.  28 

8.8 

.0 

50 

705 

-  2 

4,575 

16.4 

-  .1 

25.2 

Bept    4 

9.4 

+  .4 

51 

698 

-12 

4,675 

15.2 

-  .2 

24.8 

Sept  12 

8.2 

-  .5 

62 

698 

0 

4,570 

15.2 

.0 

24.8 

Sept  19 

5.6 

-  .2 

58 

666 

-27 

4,568 

14.6 

-  .6 

24.1 

Sept  26 

6.5 

+  .4 

54 

696 

+80 

4,568 

15.2 

+  .6 

24.8 

Oct     4 

&0 

+  .4 

65 

677 

19 

4,580 

14.8 

-  .4 

22.4 

Oct   13 

10.4 

.0 

66 

698 

+16 

4,590 

15.1 

+  .3 

22.6 

Oct   18 

9.7 

-  .2 

67 

718 

+20 

4,600 

15.5 

+  .4 

23.4 

Oct  24 

8.4 

.0 

66 

727 

+14 

4,595 

15.8 

+  .8 

28.6 
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Tablb  No.  12— Oontmaed. 
Scout  andfiU  twrvey,  New  Madrid  ^end— Continued. 

RANGE  NO.  26. 


New  Madrid  gauge. 

Set 

Datum 

Scour  and 

Datum 

Mean 
datum 
depth. 

Change 
in  mean 

Maxi- 

Date. 

Change 
in  24 
hours. 

mum  da- 

No. 

area. 

flU. 

width. 

datum 
depth. 

tum 
depth. 

1809. 

FeeL 

FeeL 

m^.^ 

lOOaq.fL 

FeeL 

FeeL 

FeeL 

FeeL 

Sept  20 
Sept.  29 

5.0 

-0.1 

1 

4,869 

13.4 

24.8 

4.6 

-  .1 

2 

688 

-i7* 

4,851 

13.1 

""-o.'s" 

28.2 

Oct.     4 

4.0 

-  .1 

8 

620 

-13 

4,848 

12.8 

-  .3 

21.7 

Oct.   IS 

3.0 

-  .1 

4 

628 

+  8 

4.835 

18.0 

+  .2 

22.2 

Oct   20 

2.8 

+  .1 

5 

680 

+  2 

4,827 

13.1 

+  .1 

2L2 

Oct   26 

2.7 

-  .1 

6 

627 

-  3 

4,819 

13.0 

-  .1 

22.8 

Not.    1 

2.9 

+  .2 

7 

629 

+  2 

4,811 

13.1 

+  .1 

22.8 

Nov.    8 

8.4 

+  .1 

8 

682 

+  8 

4,803 

13.2 

+  .1 

23.2 

Nov.  16 

4.4 

+  .2 

9 

682 

0 

4,795 

13.2 

.0 

22.8 

Nov.  21 

6.8 

.0 

10 

688 

+  6 

4,787 

13.3 

+  .1 

23.0 

Nov.  27 

6.9 

+  .1 

11 

685 

-  8 

4,779 

18.2 

-  .1 

22.9 

Dec.    6 

5.6 

.0 

12 

642 

+  7 

4,771 

18.5 

+  .3 

28.7 

Dec.  IB 

6.8 

+  .1 

18 

656 

+14 

4,768 

13.8 

+  .8 

23.4 

Dec.  19 

10.1 

+  .6 

14 

658 

+  2 

4,755 

18.8 

.0 

28.0 

Dec.  26 

14.6 

+  .4 

16 

726 

+68 

4,770 

16.2 

+1.4 

24.4 

1900. 

Jan.    8 

10.8 

-1.8 

16 

706 

-21 

4,770 

14.8 

-  .4 

24.4 

Jan.  18 

6.9 

+  .2 

17 

682 

-28 

4,785 

14.3 

-  .5 

24.0 

Jan.  17 

11.2 

+1.9 

18 

694 

+12 

4,780 

14.6 

+  .2 

24.0 

Jan.  28 

20.8 

+  .5 

19 

766 

+72 

4,758 

16.1 

+1.6 

25.4 

Jan.  81 

18.8 

-  .8 

20 

779 

+18 

4,768 

16.4 

+  .3 

24.7 

Feb.    9 

10.0 

+  .4 

21 

788 

4,770 

15.5 

""-- 

24.8 

Feb.  18 

21.2 

+2.2 

22 

742 

-87* 

4,765 

15.6 

24.6 

Feb.  19 

25.8 

+  .5 

23 

770 

+28 

4,780 

16.1 

+  .5 

25.2 

Feb.  26 

24.0 

-  .8 

24 

781 

+11 

4,760 

16.4 

+  .3 

25.2 

Mar.    7 

21.1 

+  .2 

25 

742 

-89 

4,726 

15.7 

-  .7 

24.2 

Mar.  18 

80.4 

+  .9 

26 

772 

+80 

4,720 

16.4 

+  .7 

25.2 

Mar.  20 

80.8 

-  .7 

27 

716 

-57 

4,736 

15.1 

-1.3 

23.9 

Mar.  26 

26.0 

-  .1 

28 

704 

-11 

4,730 

14.9 

-  .2 

23.6 

Apr.    2 

24.4 

-1.1 

29 

707 

+  8 

4,690 

15.1 

+  .2 

25.6 

Apr.    9 

20.6 

-  .1 

80 

659 

-48 

4,690 

14.1 

-1.0 

28.1 

Apr.  16 

22.6 

+  .6 

31 

646 

-18 

4,660 

13.9 

-  .2 

24.2 

Apr.  24 

24.8 

+  .7 

82 

702 

+56 

4.648 

15.1 

+1.2 

24.6 

Apr.  80 
May    7 

24.0 

-  .7 

88 

702 

0 

4,682 

15.2 

+  .1 

25.4 

18.5 

-  .5 

84 

708 

+  6 

4,640 

15.8 

+  .1 

25.5 

May  14 

16.4 

-  .8 

86 

687 

-21 

4,635 

14.8 

-  .5 

25.4 

May  22 

14.2 

-  .1 

86 

708 

+16 

4,650 

15.1 

+  .8 

25.4 

May  28 

18.6 

.0 

87 

?25 

+22 

4,690 

15.5 

+  .4 

25.8 

June   6 

16.2 

+  .9 

88 

706 

-20 

4,710 

15.0 

-  .5 

22.6 

June  12 

18.4 

-  .2 

89 

724 

+19 

4.716 

15.4 

+  .4 

25.1 

June  19 

Z1.4 

.0 

40 

677 

-47 

4,710 

14.4 

-1.0 

25.4 

June  27 

22.8 

+1.2 

41 

749 

+72 

4,706 

15.9 

+1.5 

24.0 

July    8 

25.1 

-  .8 

42 

720 

-29 

4,710 

15.3 

-  .6 

22.8 

July  10 

16.7 

-1.2 

48 

726 

+  5 

4,780 

15.8 

.0 

25.1 

July  17 

12.2 

-  .5 

44 

697 

-28 

4,740 

14.7 

-  .6 

24.1 

July  24 

11.0 

+  .2 

45 

717 

+20 

4,748 

15.1 

+  .4 

24.6 

July  81 

14.6 

+  .2 

46 

750 

+33 

4,712 

15.9 

+  .8 

23.9 

Aug.    7 

14.4 

-  .6 

47 

728 

-22 

4,680 

15.5 

-  .4 

24.2 

Aug.  14 

9.8 

-  .7 

48 

708 

-26 

4,635 

15.2 

-    3 

25.0 

Aug.  21 

6.4 

-  .1 

49 

699 

-  4 

4,640 

15.1 

-   .1 

24.4 

Aug.  28 

8.8 

.0 

50 

708 

+  9 

4,655 

15.2 

+  .1 

24.3 

Bept   4 

9.4 

+  .4 

51 

717 

+  9 

4,657 

15.4 

+  .2 

23.6 

Beptl2 

8.2 

-  .5 

52 

696 

-19 

4,655 

15.0 

-  .4 

23.8 

Sept  19 

5.6 

-  .2 

58 

686 

-12 

4,670 

14.7 

-  .3 

23.2 

Sept  26 

6.5 

+  .4 

54 

693 

+  7 

4,685 

14.8 

+  .1 

23.4 

Oct     4 

8.0 

+  .4 

55 

678 

-15 

4,690 

14.6 

-  .3 

24.4 

Oct   18 

10.4 

.0 

56 

709 

+81 

4,675 

15.2 

+  .7 

25.8 

Oct.   18 

9.7 

-  .2 

57 

718 

+  4 

4.640 

15.4 

+  .2 

25  9 

Oct   24 

8.4 

.0 

58 

714 

+  1 

4,686 

16.4 

.0 

25.6 
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Tablb  No.  12--Coiitinaed. 
SoQur  andflU  tmvey,  New  Madrid  JBeiul— Gontintied. 

BANGS  NO.  27. 


New  Madrid  gauge. 

Set 
No. 

Datum 
area. 

Scour  and 
fill. 

Datum 
width. 

Mean 
datum 
depth. 

Change 
in  mean 
datum 
depth. 

Maxi- 

Date. 

Reading. 

Change 
in  24 
hours. 

mumda> 

tum 

depth. 

1899. 

FeeL 

JfeeL 

lOOtq.JL 

lOOtq.JL 

FeO. 

Fust. 

FeeL 

FeeL 

Sept.  20 
Sept.  29 

6.0 
4.5 

I":! 

686 
610 

4,596 
4,600 

18.8 
18.3 

24.4 

-28" 

""-b'b 

22.2 

Oct.     4 

4.0 

-  .1 

614 

+  4 

4,601 

13.8 

-  .0 

22.8 

Oct   18 

3.0 

-  .1 

607 

-  7 

4,608 

13.2 

-  .1 

21.7 

Oct.   20 

2.8 

+  .1 

614 

+  7 

4,604 

13.3 

+  .1 

22.8 

Oct   26 

2.7 

-  .1 

6 

616 

+  2 

4,606 

13.4 

+  .1 

22.4 

Nov.    1 

2.9 

+  .2 

630 

+14 

4,607 

13.7 

+  .3 

23.0 

Not.    8 

3.4 

+  .1 

631 

+  1 

4.609 

18.7 

.0 

22.8 

Nov.  15 

4.4 

+  .2 

683 

+  2 

4,610 

13.7 

.0 

23.6 

Nov.  21 

5.8 

.0 

10 

645 

+12 

4,611 

14.0 

+  .3 

23.0 

Nov.  27 

5.9 

+  .1 

11 

643 

-  2 

4,613 

13.9 

-  .1 

23.5 

Dec.    b 

5.6 

.0 

12 

632 

-11 

4,614 

13.7 

-  .2 

23.8 

Dec  18 

5.8 

+  .1 

18 

641 

+  9 

4,616 

13.9 

+  .2 

25.0 

Dec  19 

10.1 

+  .6 

14 

663 

+22 

4,618 

14.4 

+  .5 

24.2 

Dec  28 

14.6 

-f  .4 

15 

710 

+47 

4,620 

15.4 

+1.0 

25.0 

1900. 

Jan.    8 

10.8 

-1.8 

16 

709 

-  1 

4,665 

15.2 

-  .2 

25.4 

Jan.  18 

6.9 

+  .2 

17 

674 

-86 

4,660 

14.5 

-  .7 

24.8 

Jan.  17 

11.2 

+1.9 

18 

702 

+28 

4,660 

15.1 

+  .6 

25.0 

Jan.  28 

20.8 

4-  .6 

19 

755 

+53 

4,690 

16.1 

+1.0 

25.6 

Jan.  81 

18.8 

-  .8 

20 

765 

0 

4.654 

16.2 

+  .1 

26.8 

Feb.    9 

10.0 
21.1 

4-  .4 
+2.2 

21 
22 

720 
746 

4,640 
4  653 

15.5 
16.2 

25.9 

Feb.  18 

-V 

.0 

25.2 

Feb.  19 

25.8 

+  .6 

28 

748 

+  2 

4.687 

16.1 

-  .1 

27.2 

Feb.  26 

28.9 

-  .8 

24 

761 

+13 

4,625 

16.4 

+  .8 

26.6 

Mar.    7 

21.1 

+  .2 

25 

766 

-6 

4.640 

16.3 

-  .1 

27.2 

Mar.  13 

80.4 

+  .9 

26 

788 

+27 

4,650 

16.8 

+  .5 

29.0 

Mar.  20 

80.7 

-    .7 

27 

742 

-41 

4.660 

15.9 

-  .9 

26.0 

Mar.  26 

26.0 

-  .1 

28 

709 

-33 

4.650 

15.8 

-  .6 

26.6 

Apr.    2 

24.4 

-1.1 

29 

721 

+12 

4,625 

15.6 

+  .3 

26.6 

Apr.    9 

20.6 

-  .1 

80 

672 

-49 

4,606 

14.6 

-1.0 

25.2 

Apr.  16 

22.6 

+  .6 

31 

669 

-13 

4.600 

14.8 

-  .3 

23.3 

Apr.  24 

24.4 

+  .7 

82 

697 

+38 

4,590 

15.2 

+  .9 

24.4 

iiS^-^ 

23.9 

-  .7 

88 

700 

+  3 

•   4,600 

15.2 

.0 

24.6 

18.5 

-  .5 

84 

677 

-28 

4,580 

14.8 

-  .4 

25.6 

May  14 

16.4 

-  .8 

85 

674 

-  3 

4,600 

14.7 

-  .1 

23.4 

May  22 

14.2 

-  .1 

86 

675 

+  1 

4,620 

14.6 

-  .1 

25.4 

May  28 

13.6 

.0 

37 

691 

+16 

4,620 

15.0 

+  .4 

25.4 

June   6 

16.2 

+  .9 

88 

717 

+26 

4,630 

15.5 

+  .5 

25.6 

^unel2 

18.4 

-  .2 

89 

785 

+18 

4,662 

15.8 

+  .3 

26.7 

June  19 

21.4 

.0 

40 

790 

+56 

4,700 

16.8 

+1.0 

29.0 

June  27 

22.4 

+1.2 

41 

786 

-54 

4,736 

15.5 

-1.3 

26.6 

July    8 

25.0 

-  .3 

42 

750 

+14 

J74O 

15.8 

+  .8 

24.5 

July  10 

16.6 

-1.2 

43 

718 

-32 

4.785 

15.2 

-  .6 

28.2 

July  17 

12.2 

-  .5 

44 

093 

-25 

4,715 

14.7 

-  .5 

28.2 

July  24 

11.0 

+  .2 

45 

679 

-14 

4.660 

14.6 

-  .1 

28.2 

July  81 

14.0 

+  .2 

46 

713 

+:m 

4,632 

15.4 

+  .8 

26.0 

Aug,    7 

14.4 

-  .6 

47 

692 

-21 

4,600 

15.0 

-  .4 

25.0 

Aug,  14 

9.8 

-  .7 

48 

687 

-  5 

4,570 

16.0 

.0 

25.8 

Aug.  21 

6.4 

-  .1 

49 

675 

-12 

4,560 

14.8 

--  .2 

25.5 

Aug.  28 

8.8 

.0 

60 

698 

+  18 

4,580 

15.1 

+  .3 

25.4 

Sept    4 

9.4 

+  .4 

61 

682 

-11 

4.580 

14.9 

-  .2 

25.7 

Sept  12 

8.2 

-  .5 

52 

679 

-  3 

4,595 

14.8 

-  .1 

25.8 

Sept  19 

5.6 

-  .2 

58 

674 

-  6 

4,590 

14.7 

-  .1 

25.8 

Sept  26 

6.5 

+  .4 

54 

692 

+18 

4,590 

15.1 

+  .4 

26.0 

Oct     4 

8.0 

+  .4 

55 

678 

-14 

4,590 

14.8 

-  .8 

26.2 

Oct   18 

10.4 

.0 

66 

091 

+13 

4,588 

16.1 

+  .8 

25.6 

Oct    18 

9.7 

-  .2 

57 

696 

+  5 

4,595 

15.1 

.0 

25.5 

Oct   24 

a.4 

.0 

58 

694 

-2 

4.606 

15.1 

.0 

24.7 
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Tablb  No.  12— Continued. 

Boom  cmdfiU  tarvey^  New  Madrid  Bend— Gontinaed* 

BANOB  NO.  28. 


New  Madrid  muze. 

Set 
No. 

Datum 
area. 

Scour  and 
fill. 

Datum 
width. 

Mean 
datum 
depth. 

Change 

in  mean 

datum 

depth. 

Maxi- 

Date. 

Reading. 

Change 
in2i 
hours. 

mum  da- 
tum 
depth. 

1899. 

Ftet, 

FeeL 

^•«& 

lOOtq.JL 

I^uL 

Aet 

FBd. 

I\BeL 

Sept  19 
Sept.  29 

6.0 

0.0 

1 

4,879 
4,379 

14.9 

24.4 

4.4 

-  .1 

2 

617 

-84' 

14,1 

"■'-6.T 

23.4 

Oct     4 

8.9 

-  .1 

8 

614 

-  8 

4,979 

14.0 

-  .1 

21.9 

Oct   13 

8.0 

-  .1 

4 

627 

+18 

4,379 

14.8 

+  .8 

21.0 

Oct.   20 

2.8 

+  .1 

5 

620 

-  7 

4,879 

14.2 

-  .1 

23.8 

Oct   26 

2.7 

-  .1 

6 

639 

+19 

4,379 

14.6 

+  .4 

24.0 

Nov.    1 

2.9 

+  .2 

7 

646 

+  7 

4,379 

14.7 

+  .1 

23.3 

Nov.    9 

8.6 

+  .1 

8 

637 

-9 

4,379 

14.6 

-  .2 

23.8 

Nov.  16 

4-4 

+  .2 

9 

642 

+  6 

4,879 

14.7 

+  .2 

23.9 

Nov.  22 

6.8 

.0 

10 

684 

-8 

4,:i79 

14.6 

-  .2 

23.6 

Nov.  27 

6.9 

+  .1 

11 

661 

+17 

4,879 

14.9 

+  .4 

24.0 

Dec.    6 

6.6 

.0 

12 

651 

0 

4,879 

14.9 

.0 

23.8 

Dec.  18 

6.3 

+  .1 

13 

664 

+18 

4.879 

16.2 

+  .3 

25.6 

Dec.  19 

10.1 

+  .6 

14 

656 

-8 

4,379 

16.0 

-  .2 

28.7 

Dec.  26 

14.6 

+  .4 

16 

733 

+77 

4.425 

16.6 

+1.6 

25.1 

1900. 

Jan.     8 

10.8 

-1.3 

16 

716 

-17 

4,480 

16.2 

-  .4 

26.6 

Jan.  13 

6.9 

+  .2 

17 

688 

-28 

4,487 

16.6 

-  .7 

26.2 

Jan.  17 

11.4 

+1.9 

18 

094 

+.6 

4,470 

16.6 

.0 

26.6 

Jan.  26 

20.8 

+  .5 

19 

766 

+61 

4.520 

16.7 

+1.2 

26.6 

Jan.  81 

18.8 

-  .8 

20 

776 

+20 

4,560 

17.0 

+  .8 

27.0 

Feb.    8 

9.4 
21.0 

-  .8 
+2.2 

21 
22 

724 
736 

4,523 
4,657 

16.0 
16.2 

26.7 

Feb.  18 

-39* 

*     '-.T 

26.6 

Feb.  19 

25.8 

+  .6 

23 

757 

+21 

4,565 

16.6 

+  .4 

27.4 

Feb.  26 

23.9 

-  .8 

24 

770 

+18 

4,566 

16.9 

+  .8 

26.7 

Mar.    7 

21.1 

+  .2 

26 

781 

-39 

4,580 

16.0 

-  .9 

26.3 

Mar.  13 

80.4 

+  .9 

26 

788 

+57 

4.600 

17.1 

+1.1 

26.4 

Mar.  20 

30.7 

-  .7 

27 

748 

-40 

4,596 

16.8 

-  .8 

25.2 

Mar.  20 

26.0 

-  .1 

28 

789 

-  9 

4.540 

16.3 

.0 

26.6 

Apr.    2 

24.4 

-1.1 

29 

766 

+17 

4;  543 

16.7 

+  .4 

26.8 

Apr.    9 

20.6 

-  .1 

30 

684 

-72 

4.540 

15.1 

-1.6 

24.3 

Apr.  16 

22.7 

+  .6 

31 

678 

-  6 

4,640 

14.9 

-  .2 

23.8 

Apr.  24 

24.4 

+  .7 

82 

700 

+22 

4,540 

15.4 

+  .6 

25.6 

Apr.  30 

28.9 

-  .7 

33 

704 

+  4 

4,535 

16.6 

+  .1 

26.6 

May    7 

18.6 

-  .5 

84 

669 

-36 

4,536 

14.7 

-  .8 

25.7 

May  14 

16.4 

-  .8 

35 

641 

-28 

4,505 

14.2 

-  .5 

25.6 

May  22 

14.2 

-  .1 

86 

677 

+86 

4,617 

15.0 

+  .8 

26.0 

May  28 

18.6 

.0 

87 

679 

+  2 

4^495 

15.1 

+  .1 

26.4 

June   6 

16.2 

+  .9 

38 

700 

+21 

4,520 

16.6 

+  .4 

26.6 

June  12 

18.4 

-.2 

89 

717 

+17 

4,660 

16.8 

+  .3 

27.% 

June  20 

20.9 

-  .6 

40 

710 

-7 

4,595 

16.6 

-  .8 

26.6 

June  27 

22.4 

+1.2 

41 

767 

+57 

4.607 

16.6 

+1.1 

27.6 

July    8 

25.0 

-.8 

42 

761 

-  6 

4,616 

16.6 

-  .1 

28.0 

July  10 

16.6 

-1.2 

48 

723 

-88 

4.663 

15.6 

-1.0 

26.3 

July  17 

12.2 

-  .5 

44 

701 

-22 

4,650 

15.1 

-  .4 

26.3 

July  24 

11.0 

+  .2 

45 

706 

+  5 

4,620 

16.3 

+  .2 

26.3 

July  81 

14.6 

+  .2 

46 

722 

+16 

4,575 

15.8 

+  .5 

26.0 

Aug.    7 

14.4 

-  .6 

47 

725 

+  8 

4,570 

16.9 

+  .1 

26.4 

Aug.  14 

9.2 

—  ,7 

48 

691 

-34 

4,568 

16.1 

-  .8 

27.0 

Aug.  21 

6.4 

—  .1 

49 

670 

+21 

4,576 

14.6 

-  .5 

22.0 

Aug  28 

8.8 

.0 

60 

686 

+16 

4,580 

16.0 

+  .4 

23.4 

Sept.    4 

9.4 

+  .4 

61 

700 

+14 

4,590 

16.2 

+  .2 

24.8 

Sept  12 

8.2 

62 

704 

+  4 

4,675 

16.4 

+  .2 

24.0 

Sept.  19 

6.6 

—  .2 

68 

682 

-22 

4,675 

14.9 

-  .5 

23.4 

Sept  26 

6.6 

+  .4 

64 

664 

-18 

4,680 

14.5 

-  .4 

23.4 

Oct     4 

8.0 

+  .* 

65 

664 

0 

4,680 

14.6 

-  .0 

24.0 

Oct   18 

10.4 

66 

097 

+88 

4,670 

16.3 

+  .8 

28.8 

Oct   18 

9.7 

-ia 

67 

697 

0 

4,666 

15.8 

.0 

25.0 

Oct  24 

&4 

.0 

68 

697 

0 

4,656 

16.8 

.0 

24.2 
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Tablb  No.  12— Continued. 
iSboitr  andfiU  survey.  New  Madrid  Bmd-— Continued. 

RANGE  NO.  29. 


New  Ifadzid  gauge. 

Set 

Datum 

Scour  and 

Datum 

Mean 
datum 
depth. 

Change 
in  mean 

Maxi- 

Date. 

Change 
houn. 

nfnim  da- 

Beadfng. 

No. 

area. 

fill. 

width. 

datum 
depth. 

tum 
depth. 

1699. 

FbA 

F^eL 

lOOtq.JL 

lOOtq./L 

/tet 

FoeL 

FeeL 

Feet. 

Sept.  19 

5.0 

0.0 

1 

654 

4,410 

14.8 

26.4 

Sept  29 

4.4 

-  .1 

2 

621 

-88* 

4,410 

14.1 

""-6.'7' 

24.4 

Oct     4 

8.9 

-  .1 

8 

611 

-10 

4,410 

18.9 

-  .2 

24.0 

Oct   13 

8.0 

-  .1 

4 

699 

-12 

4,410 

18.6 

-  .8 

28.4 

Oct   20 

2.8 

.      +  .1 

5 

601 

+  2 

4,410 

18.6 

.0 

23.9 

Oct   26 

2.7 

-.1 

6 

618 

+12 

4,410 

18.9 

+  .8 

24.0 

Nov.    1 

2.9 

+  .2 

7 

627 

+14 

4,410 

14.2 

+  .8 

24.4 

Not.    9 

8.6 

+  .1 

8 

618 

-14 

4,410 

13.9 

-  .8 

24.3 

Nov.  16 

4.4 

+  .2 

9 

626 

+12 

4,410 

14.2 

+  .8 

25.2 

Not.  22 

5.8 

.0 

10 

681 

+  6 

4,410 

14.3 

+  .1 

24.7 

Nov.  27 

5.9 

+  .1 

U 

641 

+10 

4,410 

14.6 

+  .2 

26.1 

Dec.    6 

5.6 

.0 

22 

688 

-8 

4,410 

14.6 

.0 

25.4 

Dec  18 

5.3 

+  .1 

13 

668 

+14 

4,410 

14.8 

+  .3 

24.6 

Dec  19 

10.1 

+  .6 

14 

665 

+18 

4,410 

15.1 

+  .8 

24.8 

Dec  26 

14.6 

+  .4 

16 

712 

+47 

4,400 

16.2 

+1.1 

26.2 

1900. 

Jan.    8 

10.8 

-1.8 

16 

706 

-  6 

4,416 

16.0 

-  .2 

27.2 

Jan.  18 

6.9 

+  .2 

17 

696 

-10 

4,406 

16.8 

-  .2 

27.2 

Jan.  17 

11.4 

+1.9 

18 

608 

-  8 

4,405 

15.7 

-  .1 

26.2 

Jan.  26 

20.8 

+  .5 

19 

765 

+62 

4,410 

17.1 

+1.4 

28.8 

Jan.  81 

18.8 

-.8 

20 

779 

+24 

4,440 

17.6 

+  .4 

28.6 

Feb.    8 

9.4 
21.0 

-  .8 
+2.2 

21 
22 

726 

747 

4,420 
4,466 

16.4 
16.7 

28.1 

Feb.  18 

-32' 

....^.... 

28.0 

Feb.  19 

25.3 

+  .5 

28 

768 

+16 

4,460 

17.1 

+  .4 

28.9 

Feb.  26 

28.8 

-.8 

24 

768 

0 

4,440 

17.2 

+  .1 

29.8 

Mar.    7 

21.2 

+  .2 

26 

760 

-  8 

4,410 

17.2 

.0 

82.8 

Mar.  18 

80.4 

+  .9 

26 

791 

+31 

4,870 

18.1 

+  .9 

.10.2 

Mar.  20 

80.6 

-.7 

27 

768 

-23 

4.380 

17.5 

-  .6 

28.8 

Mar.  26 

26.0 

-  .1 

28 

728 

-40 

4,850 

16.7 

-  .8 

80.8 

Apr.    2 

24.4 

-1.1 

29 

780 

+  2 

4,860 

16.8 

+  .1 

32.8 

Apr.     9 

20.6 

-  .1 

80 

T17 

-13 

4,350 

16.5 

-  .8 

80.9 

Apr.  16 

22.7 

+  .6 

81 

676 

-42 

4,340 

15.5 

-1.0 

25.9 

Apr.  24 

24.4 

+  .7 

82 

719 

+44 

4,380 

16.6 

+1.1 

26.8 

Apr.  80 

23.8 

-  .7 

88 

716 

-  3 

4,820 

16.6 

.0 

26.8 

May    7 

18.6 

-  .6 

84 

685 

-31 

4,306 

15.0 

-  .7 

26.8 

May  14 

16.4 

-  .8 

86 

661 

-24 

4,820 

16.8 

-  .6 

27.0 

May  22 

14.2 

-  .1 

86 

662' 

+  1 

4.315 

16.5 

+  .2 

25.8 

May  28 

18.6 

.0 

87 

668 

+  1 

4,852 

16.2 

+  .3 

25.0 

June   6 

16.2 

+  .9 

88 

671 

+  8 

4,360 

16.4 

+  .2 

27.8 

Jimel2 

18.4 

-.2 

89 

726 

+64 

4,410 

16.4 

+1.0 

27.8 

June  20 

20.8 

-  .6 

40 

740 

+16 

4,450 

16.6 

+  .2 

26.9 

June  27 

22,4 

+1.2 

41 

768 

+28 

4,580 

17.0 

+  .4 

27.7 

July    8 

26.0 

-  .3 

42 

770 

+  2 

4,680 

17.0 

.0 

28.6 

July  10 

16.6 

-1.2 

48 

693 

-77 

4,540 

15.8 

-1.7 

28.4 

July  17 

12.2 

-  .5 

44 

692 

-  I 

4,552 

15.2 

-  .1 

28.4 

July  24 

11.0 

+  .2 

46 

706 

+14 

4,640 

16.6 

+  .4 

28.4 

July  81 

14.6 

+  .2 

46 

740 

+34 

4,580 

16.8 

+  .7 

29.2 

Aug.    7 

14.8 

-  .6 

47 

768 

+13 

4,580 

16.6 

+  .3 

29.4 

Aug.  14 

9.2 

-  .7 

48 

699 

-M 

4,540 

15.4 

-1.2 

27.0 

Aug.  21 

6.4 

-  .1 

49 

667 

-.^2 

4,515 

14.8 

-  .6 

27.6 

Aug.  28 

8.8 

.0 

60 

686 

+19 

4,490 

16.8 

+  .6 

27.6 

Sept   4 

9.4 

+  .4 

51 

692 

+  6 

4,500 

15.4 

+  .1 

27.8 

Sept  12 

8.2 

-  .5 

52 

668 

-21 

4.492 

14.9 

-  .5 

27.0 

Sept  19 

5.6 

-  .2 

68 

649 

-19 

4,620 

14.4 

-  .5 

26.0 

Sept  26 

6.6 

+  .4 

64 

661 

+12 

4,536 

14.6 

+  .2 

25.8 

Oct    4 

8.0 

+  .4 

66 

657 

-  4 

4,660 

14.4 

-  .2 

26.6 

Oct  18 

10.4 

.0 

66 

692 

+36 

4,560 

15.2 

+  .8 

26.9 

Oct   18 

9.7 

-  .2 

57 

099 

+  7 

4,580 

15.4 

+  .2 

26.6 

Oct  24 

8.4 

.0 

68 

700 

+  1 

?646 

16.4 

.0 

26.8 
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Tablb  No.  12— Continued. 
Soowr  andfiU  aurvey,  New  Madrid  £«n<^-Gontinaed. 

RANQB  NO.  80. 


Date. 


JNew  Madrid  gauge. 

Set 
No. 

Change 

Reading. 

in  24 

hOUIB. 

Feet 

JPlsel. 

6.0 

0.0 

4.4 

-  .1 

8.9 

-  .1 

8.0 

-  .1 

2.8 

+  .1 

2.8 

-  .1 

2.9 

+  .2 

8.6 

+  .1 

4.4 

+  .2 

6.8 

.0 

10 

6.9 

+  .1 

11 

6.6 

.0 

12 

6.8 

+  .1 

13 

10.2 

+  .6 

14 

14.8 

+  .2 

16 

10.7 

-1.8 

16 

6.9 

+  .2 

17 

11.6 

+1.9 

18 

21.0 

+  .8 

19 

18.8 

-  .8 

20 

9.4 

-  .8 

21 

20.9 

+2.2 

22 

26.8 

+  .5 

23 

28.8 

-  .8 

24 

21.2 

+  .2 

26 

80.6 

+  .9 

26 

80.6 

-  .7 

27 

26.0 

-  .1 

28 

24.8 

-1.1 

29 

20.6 

-  .1 

80 

22.7 

+  .6 

81 

24.4 

+  .7 

82 

23.8 

-  .7 

88 

18.4 

-  .6 

34 

16.4 

-  .8 

36 

14.2 

-  .1 

86 

18.6 

.0 

37 

16.8 

+  .9 

38 

18.4 

-  .2 

89 

20.8 

-  .6 

40 

22.4 

+1.2 

41 

26.0 

-  .8 

42 

16.6 

-1.2 

48 

12.2 

-  .6 

44 

U.0 

+  .2 

46 

14.7 

+  .2 

46 

14.8 

-  .6 

47 

9.2 

-  .7 

48 

6.4 

-  .1 

49 

8.8 

.0 

60 

9.4 

+  .4 

61 

8.2 

-  .6 

62 

6.6 

-  .2 

68 

6.6 

+  .4 

64 

8.1 

+  .4 

66 

10.4 

.0 

66 

9.7 

-  .2 

67 

8.4 

.0 

68 

Datum 
area. 


Scour  and 
fill. 


Datum 
width. 


Mean 
datum 
depth. 


Change 
in  mean 
datxmi 
depth. 


Maxi- 
mum da- 
tum 
depth. 


1899. 
Sept.  19 
Sept.  29 
Oct.  4 
Oct.  18 
Oct.  20 
Oct.  26 
Nov.  1 
Not.  9 
Not.  16 
Not.  22 
Not.  27 
Dec.  6 
Dec.  13 
Dec  19 
Dec.  27 

1900. 
Jan.  8 
Jan.  13 
Jan.  17 
Jan.  27 
Jan.  81 
Feb.  8 
Feb.  18 
Feb.  19 
Feb.  ^ 
Mar.  7 
Mar.  13 
Mar.  20 
Mar.  26 
Apr.  2 
Apr.  9 
Apr,  16 
Apr.  24 
Apr.  80 
Umj  7 
May  14 
May  22 
May  28 
June  6 
June  12 
June  20 
June  27 
July  8 
July  10 
July  17 
July  24 
July  81 
Aug.  7 
Aug.  14 
Aug.  21 
Aug.  28 
Sept.  4 
Sept.  12 
Sept  19 
Sept  26 
Oct  4 
Oct.  18 
Oct  18 
Oct   24 


100  tq. 


'•fe 

620 
622 
606 
698 
604 
606 
608 
611 
618 
616 
614 
630 
621 
703 


701 
692 
694 
762 
768 
723 
742 
764 
743 
74B 
778 
786 
747 
744 
709 
668 
709 
703 
671 
668 
677 


687 
706 
747 
743 
737 
689 
691 
718 
708 
671 
660 
677 


670 
652 


666 
666 


lOOtq.JL 


-21 
+  2 
-27 
+  8 

-  4 
+12 
+  2 
+  3 
+  7 

-  2 
-2 
+16 

-  9 
+82 


-  2 

-  9 

+  2 
+68 
+  6 


-26 
+22 
-21 
+  6 
+25 
+12 
-38 

-  3 
-85 
-41 
+41 

-  6 
-32 

-  8 
+  9 
+16 

-  4 

-  1 
+18 
+42 

-  4 

-  6 
-48 

+«2 
+27 

-16 

-32 

-11 

+17 

+  9 

+  8 

-12 

-12 

-18 

+14 

0 

0 


tbeL 

4,275 
4,268 
4,269 
4,260 
4,242 
4,283 
4,226 
4,216 
4,206 
4,199 
4,191 
4,182 
4,174 
4,165 
4,188 


4.160 
4,185 
4,202 
4,167 
4,208 
4,195 
4,216 
4,200 
4,210 
4,220 
4,280 
4,220 
4,200 
4,176 
4,186 
4,220 
4,280 
4,262 
4,280 
4,200 
4,180 
4,180 
4,196 
4.220 
4,220 
4,210 
4,250 
4,300 
4,320 
4,346 
4,325 
4,330 
4,330 
4,338 
4,336 
4,346 
4,342 
4,342 
4,340 
4,360 
4,340 
4,846 
4,885 


16.0 
14.6 
14.6 
14.0 
14.1 
14.0 
14.3 
14.4 
14.6 
14.7 
14.7 
14.7 
15.1 
14.9 
16.8 


16.8 
16.6 
16.6 
18.3 
18.3 
17.2 
17.6 
18.2 
17.7 
17.7 
18.8 
18.6 
17.8 
17.8 
16.9 
15.8 
16.8 
16.5 
15.9 
16.9 
16.2 
16.6 
16.4 
16.3 
16.7 
17.7 
17.5 
17.1 
15.9 
15.9 
16.6 
16.2 
15.5 
15.2 
15.6 
15.8 
16.0 
15.7 
15.4 
15.0 
15.3 
15.3 
15.4 


-0.6 
+  .1 

-  .6 
+  .1 

-  .1 
+  .3 
+  .1 
+  .1 
+  .2 

.0 

.0 

+  .4 

-  .2 
+L9 


.0 
-  .8 

.0 
+1.8 

.0 


+ 
+ 


.7 
.6 
.5 
.0 
.6 
.3 
.8 
.0 

-  .9 
-1.1 
+1.0 

-  .3 

-  .6 
.0 

+  .8 
+  .8 

-  .1 

-  .1 
+  .4 
+1.0 

-  .2 

-  .4 
-1.2 

.0 
+  .7 

-  .4 

-  .7 

-  .8 
+  .4 
+  .2 
+  .2 

-  .3 

-  .8 

-  .4 
+  .8 

.0 
+  .1 


HBeL 
82.4 
27.8 
27.8 
27.2 
28.0 
28.0 
27.2 
26.4 
27.2 
26.8 
24.6 
25.4 
26.7 
26.8 
37.6 


29.2 
28.0 
28.0 
82.4 
88.2 
82.0 
88.4 
85.2 
82.9 
84.0 
84.8 
88.4 
86.6 
87.0 
87.0 
88.0 
28.2 
28.9 
26.9 
28.4 
28.2 
29.0 
80.8 
26.0 
27.6 
27.6 
28.5 
80.5 
29.4 
28.7 
27.2 
29.6 
28.1 
28.6 
27.6 
28.6 
29.6 
28.0 
27.6 
28. 6 
28.0 
28.6 
27.8 
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Tablb  No.  12— Oontinued. 
Scout  cmdfU  warvey^  New  Madrid  JS^nd— Continued. 

RANQB  NO.  aL 


Date. 


New  Madrid  gauge. 


Beading. 


Change 
in  24 
hours. 


Set 
No. 


Datum 


Soour  and 
flU. 


Datum 
width. 


Mean 
datum 
depth. 


Change 
in  mean 
datum 
depth. 


Maxi- 
mum da- 
tum 
depth. 


1»9. 
Sept  19 
Sept  29 
Oct.  4 
Oct  13 
Oct  20 
Oct  26 
Not.  1 
Not.  9 
Nov.  15 
Nov.  22 
Nov.  27 
Dec  £ 
Dec.  12 
Dec  19 
Dec  27 

1900. 
Jan.  8 
Jan.  18 
Jan.  17 
Jan.  27 
Jan.  31 
Feb.  8 
Feb.  18 
Feb.  19 
Feb.  26 
Mar.  7 
Mar.  18 
Mar.  20 
Mar.  26 
Apr.  2 
Apr.  9 
Apr.  16 
Apr.  24 
Apr.  80 
May  7 
May  14 
May  22 
May  28 
June  6 
June  12 
June  20 
June  27 
July  8 
July  10 
July  17 
July  24 
July  81 
Aug.  7 
Aug.  14 
Aug.  21 
Aug.  28 
Sept  4 
Sept  12 
Sept  19 
Sept  26 
Oct  4 
Oct  18 
Oct  18 
Oct   24 


FeeL 
6.0 
4.4 
3.9 
8.0 
2.8 
2.8 
2.9 
3.5 
4.4 
6.8 
6.9 
6.6 
5.3 
10.2 
14.8 


Feet, 
0.0 

-  .1 

-  .1 

-  .1 
+  .1 

-  .1 
+  .2 
+  .1 
+  .2 

.0 
+  .1 

.0 
+  .1 
+  .6 
+  .2 


10.7 

-1.8 

6.9 

+  .2 

11.6 

+1.9 

21.0 

+  .3 

18.7 

-.8 

9.4 

-  .8 

20.8 

+2.2 

25.4 

+  .6 

23.8 

-  .8 

21.2 

+  .2 

80.5 

+  .9 

80.6 

-.7 

26.0 

-  .1 

24.8 

-LI 

20.6 

-  .1 

22.8 

+  .6 

24.4 

+  .7 

28.8 

-  .7 

18.4 

-  .6 

16.4 

-  .8 

14.2 

-  .1 

18.6 

.0 

16.8 

+  .9 

18.4 

-  .2 

20.8 

-  .6 

22.4 

+1.2 

25.0 

-  .8 

16.6 

-1.2 

12.2 

-  .6 

11.0 

+  .2 

14.7 

+  .2 

14.8 

-  .6 

9.2 

-  .7 

6.4 

-  .1 

8.8 

.0 

9.4 

+  .4 

&2 

-  .6 

5.6 

-  .2 

6.6 

+  .4 

8.1 

+  .4 

10.4 

.0 

9.7 

-  .2 

8.4 

.0 

lOOtq.fL 
606 
694 
602 
601 
616 
618 
617 
608 
696 
616 
609 
687 
624 
610 
662 


678 
669 
677 
788 
765 
718 
726 
791 
802 
769 
790 
777 
764 
783 
729 
731 
728 
709 
687 
662 
667 
668 
695 
784 
762 
751 
763 
685 
670 
703 
781 
714 
697 
673 
696 
700 
602 
670 
668 
687 
664 
675 
684 


maq.JL 


-12 
+  8 

-  1 
+15 

-  8 
+  4 

-  9 
-12 
+19 

-  6 
+28 
-13 
-14 
+62 


+16 
-  9 
+  8 
+61 
+17 


-80 
+66 
+11 
-43 
+81 
-18 
-13 
-81 

-  4 
+  2 

-  8 
-19 
-22 
-25 
+  5 
+  1 
+27 
+89 
+28 
-U 
+12 
-78 
-16 
+88 
+28 
-17 
-17 
-24 
+28 
+  4 

-  8 
-22 
-17 
-16 
+27 
+11 
+  9 


IbeL 
8,9U 
3,924 
8,987 
8,960 
3,968 
3,976 
8,989 
4,002 
4,015 
4,028 
4,041 
4,064 
4,067 
4,080 
4,060 


4,026 
4,045 
4,048 
4,067 
4,092 
4,080 
4,096 
4,128 
4,180 
4,130 
4,110 
4,110 
4,100 
4,080 
4,090 
4,075 
4,085 
4,080 
4,090 
4,100 
4,110 
4,186 
4,140 
4,160 
4,160 
4,170 
4,190 
4,180 
4,180 
4,157 
4,182 
4,190 
4,185 
4,140 
4,146 
4,146 
4,150 
4,140 
4,160 
4,156 
4,146 
4,186 
4,135 


JF^set, 
16.5 
15.1 
15.8 
15.2 
15.6 
15.4 
16.5 
16.2 
14.9 
16.8 
15.1 
16.7 
15.3 
15.0 
16.3 


Feet. 


-0.4 
+  .2 

-  .1 
+  .3 

-  .1 
+  .1 

-  .3 

-  .3 
+  .4 

-  .2 
+  .6 

-  .4 

-  .8 
+1.8 


16.8 

+  .5 

16.5 

-  .3 

16.7 

+  .2 

18.2 

+1.5 

18.4 

+  .2 

17.5 

17.7 

-  .7 

19.2 

+1.5 

19.4 

+  .2 

18.4 

-1.0 

19.2 

+  .8 

18.9 

-  .3 

18.6 

-  .8 

18.0 

-  .6 

17.8 

-  .2 

17.9 

+  .1 

17.8 

-  .1 

17.4 

-  .4 

16.8 

-  .6 

16.2 

-  .6 

16.2 

.0 

16.2 

.0 

16.8 

+  .6 

17.6 

+  .8 

18.8 

+  .7 

18.0 

-  .3 

18.2 

+  .2 

16.4 

-1.8 

16.0 

—  .4 

16.9 

+  .9 

17.6 

+  .6 

17.0 

-  .5 

16.9 

-  .1 

16.8 

-  .6 

16.8 

+  .5 

16.9 

+  .1 

16.7 

-  .2 

16.2 

-  .5 

15.7 

-  .5 

15.8 

-  .4 

16.0 

+  .7 

16.8 

+  .8 

16.6 

+  .2 

FeeL 
81.8 
83.1 
81.4 
32.2 
32.3 
80.6 
32.0 
80.0 
29.6 
27.8 
28.8 
29.5 
26.8 
25.3 
26.6 


29.8 
29.8 
80.8 
30.5 
29.8 
29.4 
28.9 
31.6 
81.0 
81.0 
29.6 
81.5 
87.0 
85.6 
88.0 
31.0 
80.2 
29.0 
29.0 
80.8 
27.7 
26.2 
80.8 
28.0 
80.8 
29.8 
80.8 
26.6 
26.5 
29.6 
29.2 
28.6 
28.7 
27.5 
28.6 
27.7 
29.1 
29.0 
29.9 
29.0 
29.0 
28.8 
28.4 
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TAMtM  Ko.  13w 
Aiwf  «uf  /ai  marqf.  New  Madrid  Bewrf— OonlimiBdL 

KAHaSBO.1. 


MeirMfldfldgnwe. 

.^<et 

Datum 

Scour  and 

Datum 

Mean 
datum 
depth. 

^SZ. 

Xaxi- 

mmn  ^^ 

Dstib 

BmdiDg, 

boon. 

No. 

arcft. 

fiU. 

WkttlL 

depth. 

tom 
depth. 

1M8. 

Jtet 

FtA. 

""?•& 

mnn- 

JKdL 

9aL 

Jtel 

Jtoel 

0«pt.ao 

1,0 

--0.1 

4.680 

84.7 

78.7 

4,4 

1,002 

-'s' 

cSo 

84.6 

'"^.T 

72.8 

r><rt.     6 

8.8 

>.  .1 

1,004 

+  2 

4,680 

84.7 

+  .1 

78.6 

fX-t    14 

2.9 

—  .1 

1,599 

-6 

4,630 

84.6 

-  .2 

72.3 

(X^-t.   21 

2.9 

.0 

1,601 

+  2 

4,630 

84.8 

+  .1 

73.8 

Oct.   26 

2.8 

—  .1 

1,601 

0 

4,630 

84.6 

.0 

72.4 

Nor.    8 

8.1 

.0 

1,692 

-  9 

4,630 

84.4 

-  .2 

74.1 

Koy.  10 

8.0 

+  .2 

1,606 

+18 

4,630 

84.7 

+  .3 

72.5 

Nf^.  16 

4.8 

+  .2 

1.608 

-2 

4,630 

84.6 

-  .1 

74.0 

Nor.  20 

6.8 

+  .2 

10 

1,606 

+  2 

4,630 

84.7 

+  .1 

75.4 

Not.  28 

6.0 

+  -1 

11 

1,604 

-  1 

4,630 

84.7 

.0 

78.2 

Dws,    $ 

6.4 

-  .1 

12 

1,618 

+  9 

4.630 

84.8 

+  .1 

77.8 

Vw.  12 

6.2 

-  .1 

13 

1,616 

+  « 

4,630 

84.9 

+  .1 

78.7 

JJcc.  18 

9.0 

+  .9 

14 

1,616 

0 

4.630 

S4.9 

.0 

76.1 

Dec.  28 

14.7 

-  .1 

16 

1,021 

+  6 

4,880 

86.0 

+  .1 

74.6 

1900. 

Jan.    6 

8.6 

-1.2 

10 

1,618 

-8 

4.630 

34.8 

-  .2 

74.2 

Jan.  12 

0.7 

+  .1 

17 

1,616 

+  8 

4,640 

84.8 

.0 

75.6 

Jan.  20 

14.2 

+  .6 

18 

Jan.  28 

20.1 

+  .8 

19 

i,'e26' 

+io' 

K^a 

86.T 

•"■+*;i* 

"74.i 

Fob.    2 

10.6 

-1.2 

20 

1,629 

+  8 

4,660 

86.0 

-  .1 

75.0 

YvM.  10 

18.0 

+2.0 

21 

1,629 

0 

4,660 

86.0 

.0 

74.9 

Feb.  16 

28.0 

+  .8 

22 

1,664 

+86 

4,640 

86.9 

+  .9 

76.5 

Fob.  23 

20.0 

+  .1 

28 

1,678 

+  9 

4,650 

86.0 

+  .1 

74.5 

Mar.    1 

21.8 

-  .0 

24 

1,687 

-86 

4,650 

86.2 

-  .8 

74.5 

Mar.    9 

26.0 

+2.6 

26 

1671 

+84 

4,660 

85.9 

+  .7 

76.7 

Mar.  18 

81.8 

+  .4 

20 

1,670 

-  1 

4.660 

85.9 

.0 

76.4 

Mar.  22 

28.2 

-1.8 

27 

1,688 

+13 

4,660 

86.1 

+  .2 

76.0 

Mar.  28 

20.9 

+  .0 

28 

1,721 

+88 

4,660 

86.9 

+  .8 

76.8 

Apr.    6 

21.8 

-  .7 

29 

1,646 

-75 

4,660 

86.8 

-1.6 

74.4 

Apr.  12 

20.7 

-  .1 

80 

1,598 

-48 

4,660 

84.8 

-LO 

74.5 

Apr.  18 

22.6 

-  .8 

81 

1,628 

+80 

4,670 

84.9 

+  .6 

74.2 

Apr.  28 

26.1 

+  .4 

82 

1,659 

+81 

4,660 

85.6 

+  .7 

76.0 

May    2 

22.2 

-1.0 

88 

1,618 

-41 

4,660 

84.7 

-  .9 

75.1 

May    8 

18.0 

-  .6 

84 

1,675 

-48 

4,650 

88.9 

-  .8 

74.8 

May  16 

10.4 

-  .2 

86 

1,612 

+87 

4.660 

84.6 

+  .7 

78.9 

May  24 

18.8 

-.1 

80 

1,602 

-10 

4,660 

84.4 

-  .2 

74.8 

May  29 

18.7 

+  .1 

87 

1,597 

—  6 

4,660 

84.8 

-  .1 

78.5 

JUD«   4 

14.7 

+  .2 

88 

1,602 

+  6 

4,660 

84.4 

+  .1 

72.5 

Jun«  11 

18.0 

+  .1 

89 

1,593 

4,660 

84.2 

-  .2 

78.1 

June  18 

21.6 

4  1.0 

40 

1,616 

+M 

4,660 

84.7 

+  .6 

72.9 

June  26 

20.0 

+  .7 

41 

1,607 

4,660 

84.6 

-  .2 

73.0 

July    8 

26.6 

+  .2 

43 

1,608 

+  1 

4.660 

84.6 

+  .1 

78.9 

July    9 

18.0 

-1.4 

48 

1,606 

4,650 

84.6 

-  .1 

78.7 

July  18 

12.7 

-  .6 

44 

1,598 

-12 

4,660 

84.2 

-  .3 

74.5 

July  98 
July  80 

10.8 

-  .1 

46 

1,692 

—  1 

4,680 

84.0 

-  .2 

74.8 

14.4 

.0 

46 

1,582 

-10 

4,680 

88.8 

-  .2 

72.8 

Aug.   6 

16.0 

-  .4 

47 

1,581 

.—  1 

4,680 

88.8 

.0 

78.8 

Aug.  18 

10.0 

-  .8 

48 

1,666 

-16 

4,680 

88.6 

-  .8 

72.7 

Aug.  90 

0.6 

-  .2 

49 

1,676 

+  9 

4,680 

83.7 

+  .2 

78.5 

Aug.  87 

8.8 

.0 

50 

1,572 

4,6tt) 

83.6 

-  .1 

74.5 

Sept.  8 

9.0 

+  .4 

61 

1,678 

+  1 

4.680 

33.6 

.0 

75.8 

Sept.  11 

8.0 

-  .6 

62 

1,684 

+u 

4,680 

88.8 

+  .2 

74.6 

Sept  18 

6.8 

-  .8 

68 

1.576 

4.680 

88.7 

-  .1 

74.4 

&l*-1 

6.8 

+  .4 

64 

1,571 

—  6 

4.680 

88.6 

-  .1 

75.5 

7.7 

+  .4 

65 

1.666 

—  6 

4.680 

88.6 

-  .1 

78.6 

10.6 

+  .2 

66 

1.671 

+  6 

4.680 

88.6 

+  .1 

76.2 

8ot  n 

9.9 

+  .1 

67 

1,608 

4,680 

88.4 

-.2 

75.8 

Ooi  88 

8.4 

«  .1 

68 

1.879 

+16 

<680 

88.7 

+  .8 

74.9 
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Soour  andfiU  iwrvey,  New  Madrid  Bend—Oonimaed. 

BANOB  NO.  2. 


171 


New  Madrid  gauge. 

Set 
No. 

Datum 
area. 

Scour  and 
fill. 

Datum 
width. 

Mean 
datum 
depth. 

Change 
in  mean 
datum 
depth. 

Maxi- 

Date. 

Beadinff. 

Change 

hOUIB. 

mum  da- 
tum 

s*^rMiiii0. 

depth. 

1899. 

JW. 

FetL 

1,676 

1009q.JL 

FbbL 

FbbI. 

FseL 

IM. 

Sept.  20 
Sept  SO 

6.0 
4.4 

-0.1 
-  .1 

1 
2 

5,370 
5,370 

29.4 
29.8 

69  8 

-T 

"HaT 

69.4 

Oct     6 

8.8 

-  .1 

8 

1,579 

+  8 

5,370 

29.4 

+  .1 

69.5 

Oct   H 

2.9 

-  .1 

4 

1,674 

-5 

5,370 

29.8 

-  .1 

69.3 

Oct    21 

2.9 

.0 

5 

1,578 

-1 

6,870 

29.8 

.0 

68.9 

Oct   25 

2.8 

-  .1 

6 

1,588 

+10 

6,370 

29.6 

+  .2 

69.9 

Nov.    2 

8.1 

+  .2 

7 

1,574 

-9 

6,870 

29.3 

-  .2 

68.1 

Nov.  10 

8.6 

+  .2 

8 

1,574 

0 

5,870 

29.3 

.0 

68.6 

Nov.  16 

4.6 

+  .2 

9 

1,575 

+  1 

5,870 

29.3 

.0 

68.6 

Nov.  20 

5.8 

+  .2 

10 

1,576 

+  1 

5,870 

29.3 

.0 

69.0 

Nov.  28 

6.0 

+  .1 

11 

1,575 

-  1 

5,870 

29.8 

.0 

69.3 

Dec.     6 

5.5 

-  .1 

12 

1,572 

-  8 

5,870 

29.3 

.0 

68.8 

Dec  12 

5.2 

-  .1 

18 

1,582 

+10 

5.870 

29.5 

+  .2 

69.5 

Dec  18 

9.6 

+  .9 

14 

1,569 

-13 

5,370 

29.2 

-.8 

69.3 

Dec.  29 

14.7 

-  .1 

16 

1,604 

+35 

5,370 

29.9 

+  .7 

69.2 

1900. 

Jan.    6 

8.6 

-1.2 

16 

1,602 

-  2 

5,870 

29.8 

-  .1 

69.7 

Jan.  12 

6.7 

+  .1 

17 

1,607 

+  6 

5,370 

29.9 

+  .1 

70.1 

Jan.  20 

14.2 
19.6 

+  .6 
+1.2 

18 
19 

Jan.  24 

i."648" 

+41* 

5,'376" 

aiY 

—  "-•- 

68.'9 

reb.    2 

16.5 

-1.2 

20 

1,610 

-88 

6,380 

29.9 

-  .8 

68.9 

Feb.  10 

13.2 

+2.6 

21 

1,606 

-  4 

5,370 

29.9 

.0 

69.8 

Feb.  IB 

28.0 

+  .8 

22 

1,644 

+88 

5,380 

80.6 

+  .7 

69.5 

Feb.  22 

26.0 

+  .1 

28 

1,641 

-3 

5.430 

80.2 

-  .4 

69.5 

Mar.    1 

21.8 

-  .6 

24 

1,601 

-40 

6.420 

29.6 

-  .7 

69.2 

Mar.    9 

24.8 

+2.5 

25 

1,654 

+58 

5,420 

80.5 

+1.0 

70.1 

Mar.  16 

81.8 

+  .4 

26 

1,646 

-8 

5,440 

80.3 

-  .2 

69.7 

Mar.  22 

28.2 

-1.8 

27 

1,605 

+49 

5,480 

80.9 

+  .6 

72.3 

Mar.  28 

26.9 

+  .6 

28 

1,710 

+15 

5,490 

8L1 

+  .2 

70.6 

Apr.    6 

21.8 

-  .7 

29 

1,678 

-87 

5,450 

80.7 

-  .4 

69.6 

Apr.  12 

20.7 

-  .1 

SO 

1,661 

-12 

6,450 

80.5 

-    .2 

69.2 

Apr.  18 

22.5 

-  .8 

81 

1,678 

+17 

5,460 

80.7 

+  .2 

68.9 

Apr.  26 
Maj    2 

25.1 

+  .4 

82 

1,690 

+12 

6,460 

81.0 

+  .8 

69.4 

22.2 

-1.0 

88 

1,658 

-87 

5,410 

80.6 

-  .4 

68.8 

Maj    8 

l&O 

-  .5 

34 

1,685 

-18 

5,410 

80.2 

-  .4 

69.5 

Maj  16 

16.4 

-  .2 

85 

1,642 

+  7 

5,420 

80.8 

+  .1 

69.1 

May  24 

18.8 

-  .1 

86 

1,610 

-2 

5,440 

80.1 

-  .2 

68.5 

Maj  20 

18.7 

+  .1 

87 

1,681 

-  9 

5,440 

80.0 

-  .1 

69.7 

June   4 

14.7 

+  .2 

88 

1,613 

+12 

5,460 

80.1 

+  .1 

68.7 

Jane  11 

18.6 

+  .1 

89 

1,649 

+  6 

5,450 

80.8 

+  .2 

68.8 

June  18 

21.5 

+1.0 

40 

1594 

-55 

5,470 

29.1 

-1.2 

68.5 

Jane  25 

20.0 

+  .7 

41 

1,643 

+49 

5,470 

80.0 

+  .9 

69.0 

July    2 

25.5 

+  .2 

42 

1,676 

+83 

5,460 

80.7 

+  .7 

68.7 

July    9 

18,0 

-1.4 

48 

1,646 

-81 

5,460 

80.1 

-  .6 

68.9 

Joly  16 

12.7 

-  .5 

44 

1,618 

-82 

5,460 

29.5 

-  .6 

68.7 

July  28 

10.8 

-  .1 

45 

1,621 

+  8 

5,440 

29.8 

+  .8 

69.0 

July  SO 

14.4 

.0 

46 

1,621 

0 

5,410 

29.8 

.0 

69.5 

Aug.    6 

15.0 

-  .4 

47 

1,622 

+  1 

5,440 

29.8 

.0 

68.5 

Aug.  18 

10.0 

r-  .8 

48 

1,621 

5,440 

29.8 

.0 

69.3 

Aug.  20 

6.5 

-  .2 

49 

1,621 

5440 

29.8 

-:? 

69.8 

Aug.  27 

8.8 

.0 

50 

1,614 

_  7 

5440 

29.7 

68.5 

Bept   8 

9.0 

+  .4 

61 

1,619 

+  5 

5,440 

29.8 

+  .1 

69.8 

Sept  11 

8.6 

-  .5 

62 

1,626 

+  7 

5,440 

29.9 

+  .1 

70.7 

Sept  18 

5.8 

-  .8 

58 

1,620 

5.410 

29.8 

-.1 

70.0 

Sept  25 

6.2 

+  .4 

54 

1,614 

—  6 

5,440 

29.7 

-  .1 

69.7 

Oct     8 

7.7 

+  .4 

65 

1,609 

—  5 

5,440 

29.6 

-  .1 

68.6 

Oct    12 

10.5 

+  .2 

56 

1,625 

+16 

5440 

29.9 

+  .8 

69.9 

Oct    17 

9.9 

+  .1 

67 

1,616 

-10 

6,440 

29.7 

-  .2 

68.9 

Oct   28 

&4 

-  .1 

68 

1,622 

+  7 

6^440 

29.8 

+  .1 

6&9 
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RANOB  NO.  8. 


Date. 


New  Madrid  gauge. 


Beading. 


Change 
in  24 
hours. 


Set 
No. 


Datom 


Soonrand 
fiU. 


Datum 
width. 


Mean 
datum 
depth. 


Mazl- 

mum  da- 
tom 
depth. 


1899. 
Sept.  2D 
Sept.  30 
Oct.  5 
Oct.  14 
Oct.  21 
Oct  26 
Not.  2 
Not.  10 
Not.  16 
Not.  20 
Not.  28 
Dec  6 
Dec  12 
Dec.  18 
Dec  20 

1900. 
Jan.  6 
Jan.  12 
Jan.  20 
Jan.  24 
Feb.  2 
Feb.  10 
Feb  16 
Feb.  22 
Mar.  1 
Mar.  9 
Mar.  15 
Mar.  22 
Mar.  28 
Apr.  5 
Apr.  13 
Apr.  18 
Apr.  26 
May  2 
May  9 
May  15 
May  24 
May  29 
June  4 
June  11 
June  18 
June  25 
July  2 
July  9 
July  16 
July  28 
July  80 
Aug.  6 
Aug.  18 
Aug.  20 
Aug.  27 
Sept.  8 
Sept.  11 
Sept.  IS 
Sept.  25 
Oct.  8 
Oct  12 
Oct  17 
Oct  28 


5.0 
4.4 

8.8 
2.9 
2.9 
2.8 
8.1 
8.6 
4.6 
5.8 
6.0 
5.5 
5.2 
9.5 
14.7 


8.6 

6.7 

14.2 

19.5 

16.6 

13.2 

23.7 

26.0 

21.9 

24.6 

81.4 

28.6 

26.9 

21.8 

20.8 

22.4 

25.1 

22.0 

17.8 

16.4 

13.9 

18.7 

14.6 

18.6 

21.5 

19.8 

25.5 

18.2 

12.8 

10.8 

14.4 

15.0 

10.2 

6.5 

8.8 

9.0 

8.6 

5.8 

6.2 

7.7 

10.5 

9.9 

8.4 


-0.1 

-  .1 

-  .1 

-  .1 
.0 

-  .1 
+  .2 
+  .2 
+  .2 
+  .2 
+  .1 

-  .1 

-  .1 
+  .9 

-  .1 


-1.2 
+  .1 
+  .6 
+1.2 
-1.2 
+2.6 
+  .7 
+  .1 

-  .6 
+2.5 
+  .5 

-1.8 
+  .6 

-  .7 
+  .1 

-  .8 
+  .4 
-1.0 

-  .8 

-  .2 

-  .1 
+  .1 
+  .2 
+  .1 
+1.0 
+  .7 
+  .2 
-1.4 

-  .5 

-  .1 
.0 

-  .4 

-  .8 

-  .2 
.0 

+  .4 

-  .5 

-  .8 
+  .4 
+  .4 
+  .2 
+  .1 

-  .1 


JOOtq.Jt 
X429 
1.4S9 
1,485 
1»480 
1,485 
1,488 
1.486 
1,480 
1,443 
1,436 
1,440 
1,431 
1,441 
1,438 
1,420 


1,426 
1,481 


lOOtq.JL 


1,449 
1,432 
1,433 
1,517 
1,499 
1,442 
1,457 
1,501 
1,510 
1,540 
1,489 
1,485 
1,486 
1,606 
1,483 
1,471 
1,482 
1,449 
1,460 
1,451 
1,481 
1,500 
1,476 
1,483 
1,474 
1,424 
1.423 
1,462 
1,471 
1,460 
1,447 
1,451 
1,456 
1,455 
1,441 
1,443 
1,451 
1,447 
1,456 
1,454 


+10 

-  4 

-  5 
+  5 
+  8 

-  2 

-  6 
+13 

-  7 
+  4 

-  9 
+10 

-  3 
-18 


+  6 
+  5 


6.160 
6,160 
6,160 
6.160 
6,160 
6,160 
6,160 
6.160 
6,160 
6.160 
6.160 
6.160 
6.160 
6.160 
6.160 


6,160 
6,160 


+18 
-17 
+  1 
+84 
-18 
-57 
+15 
+44 
+  9 
+30 
-51 

-  4 
+  1 
+20 
-28 
-12 
+11 
-33 
+11 

-  9 
+80 
+19 
-24 
+  7 

-  9 
-60 

-  1 
+39 
+  9 
-21 

-  8 
+  4 
+  5 

-  1 
-14 
+  2 
+  8 
-4 
+U 
-4 


JFtet 
28.2 
28.4 
28.8 
28.2 
28.8 
28.8 
23.8 
28.2 
23.4 
28.8 
23.4 
23.2 
23.4 
23.8 
23.1 


28.1 
28.2 


JFtet 


6.160 
6,140 
6.160 
6,160 
6,160 
6.160 
6,160 
6,120 
6.180 
6,100 
6,120 
6,120 
6,110 
6,100 
6.090 
6,100 
6,100 
6,090 
6,100 
6.100 
6,100 
6.120 
6.120 
6.130 
6,130 
6.120 
6.100 
6,100 
6,100 
6,100 
6,100 
6,100 
6,100 
6,100 
6.100 
6.100 
6.100 
6.100 
6,100 
6,100 


23.5 
23.8 
23.3 
24.6 
24.8 
28.4 
23.7 
24.5 
24.6 
25.2 
24.8 
24.8 
21.8 
24.7 
24.4 
24.1 
24.3 
23.8 
28.9 
23.8 
24.8 
24.5 
24.1 
24.2 
24.0 
28.8 
28.8 
24.0 
24.1 
23.8 
28.7 
28.8 
28.9 
23.9 
28.6 
28.7 
28.8 
28.7 
23.9 
28.8 


+0.2 

-  .1 

-  .1 
+  .1 

.0 
.0 

-  .1 
+  .2 

-  .1 
+  .1 

-  .2 
+  .2 

-  .1 

-  .2 


.0 
+  .1 


+  .3 

-  .2 

-  .0 
+1.3 

-  .3 

-  .9 
+  .3 


+ 
+ 

+ 


.8 
.1 
.6 
.9 
.0 
.0 
+  .4 

-  .3 

-  .3 
+  .2 

-  .5 
+  .1 

-  .1 
+  .5 
+  .2 

-  .4 
+  .1 

-  .2 

-  .7 
.0 

+  .7 
+  .1 

-  .8 

-  .1 
+  .1 
+  .1 

.0 

-  .8 
+  .1 
+  .1 

-  .1 
+  .2 

-  .1 


Act 
56.9 
60.5 
59.5 
68.7 
56.7 
60.0 
59.2 
69.1 
60.2 
60.5 
69.8 
58.9 
59.7 
60.5 
68.3 


69.9 
69.1 


69.9 
60.3 
58.7 
60.5 
69.7 
59.3 
60.1 
69.9 
60.2 
61.3 
69.9 
58.3 
58.8 
59.1 
63.7 
60.8 
60.3 
58.7 
58.8 
68.9 
69.1 
59.2 
68.8 
59.3 
68.4 
59.7 
68.7 
69.2 
60.0 
59.3 
58.3 
67.7 
58.4 
68.8 
58.1 
58.2 
67.7 
57.9 
68.6 
69.1 
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Table  No.  13 — Continued. 
Soour  andfiU  mrvey,  New  Madrid  Bendr—ConimoBdL 

RANGE  NO.  4. 


New  Madrid  nusreJ 

Set 
No. 

area. 

Scour  and 
fill. 

Datum 
width. 

Mean 
datum 
depth. 

Change 
in  mean 
datum 
depth. 

Maxl- 

Date. 

Beading. 

Change 
ln24 
houzB. 

mum  da- 
depth. 

1899. 

IbeL 

xCCC 

^'"Tfe 

100  9q.fl. 

FkI. 

Fed. 

IM. 

Ibet. 

Sept  20 

5.0 

-0.1 

1 

6,400 

21.8 

61.6 

Sept.  30 
Oct,     5 

4.4 

-  .1 

2 

1,350 

-*4' 

6,400 

21.2 

'    "-6.T 

63.5 

8.8 

-  .1 

8 

1,369 

0 

6,400 

21.2 

.0 

61.6 

Oct.   14 

2.9 

-  .1 

4 

1,362 

-  7 

6,400 

21.1 

-  .1 

61.5 

Oct.   21 

2.9 

.0 

5 

1,355 

+  8 

6,400 

21.2 

+  .1 

61.5 

Oct   26 

2.8 

-  .1 

6 

1,358 

+  8 

6,400 

21.2 

.0 

61.5 

Nov.    2 

8.1 

+  .2 

7 

1,860 

-8 

6,400 

21.1 

-  .1 

61.8 

Nov.  10 

8.6 

+  .2 

8 

1,349 

-  1 

6,400 

21.1 

.0 

60.7 

Nov.  16 

4.6 

+  .2 

9 

1,350 

+  1 

6,400 

21.1 

.0 

61.8 

Nov.  20 

5.8 

+  .2 

10 

1,354 

+  4 

6,400 

21.2 

+  .1 

61.7 

Nov.  28 

6.0 

+  .1 

11 

1,352 

-2 

6,400 

21.1 

-  .1 

61.9 

Dec    6 

5.5 

-  .1 

12 

1,354 

+  2 

6,400 

21.2 

+  .1 

61.9 

Dee.  12 

5.2 

-  .1 

18 

1,3.\S 

+  4 

6,400 

21.2 

.0 

62.2 

Dec  18 

9.6 

+  .9 

14 

1,355 

-8 

6,400 

21.2 

.0 

62.5 

Dec  28 

14.8 

.0 

15 

1,315 

-40 

6.400 

20.6 

-  .7 

58.9 

1900. 

Jan.     6 

&6 

-1.2 

16 

1,322 

+  7 

6,400 

20.7 

+  .2 

62.9 

Jan.  12 

6.7 

+  .1 

17 

1,326 

+  4 

6,400 

20.7 

.0 

61.7 

Jan.  20 

14.2 
19.4 

+  .6 
+1.2 

18 
19 

Jan.  24 

i.'343* 

+17' 

6,466' 

2i."6" 

....^.... 

6i*6 

Feb.    2 

16.6 

-1.2 

20 

1,371 

+28 

6,400 

21.4 

+  .4 

62.7 

Feb.  10 

12.8 

+2,6 

21 

1,388 

+17 

6,890 

21.7 

+  .3 

61.9 

Feb.  18 

23.8 

+  .7 

22 

1,455 

+67 

6,380 

22.8 

+1.1 

61.7 

Feb.  22 

26.0 

+  .1 

28 

1,443 

-12 

6,840 

22.8 

.0 

61.1 

Mar.    1 

21.9 

-  .6 

24 

1,426 

-18 

6,870 

22.4 

-  .4 

63.1 

Mar.    9 

24.6 

+2.5 

25 

1,441 

+16 

6,360 

22.7 

+  .3 

62.4 

Mar.  15 

81.4 

+  .5 

26 

1,452 

+11 

6,840 

22.9 

+  .2 

61.3 

Mar.  22 

28.6 

-1.3 

27 

1,413 

-39 

6,840 

22.8 

-  .6 

61.1 

Mar.  28 

26.8 

+  .6 

28 

1,406 

-  7 

6,800 

22.3 

.0 

62.2 

Apr.     6 

21.9 

-  .7 

29 

1,348 

-68 

6,820 

21.8 

-1.0 

59.1 

Apr.  13 

20.8 

+  .1 

30 

1,384 

+86 

6,320 

21.9 

+  .6 

62.6 

Apr.  18 

22.4 

-  .3 

31 

1,406 

+22 

6,820 

22.2 

+  .3 

61.8 

Apr.  26 
May    2 

25.0 

+  .4 

82 

1,412 

+  6 

6,360 

22.2 

.0 

61.9 

22.0 

-1.0 

33 

1399 

-13 

6.860 

22.0 

-  .2 

62.5 

May    9 

17.8 

-  .8 

34 

1,396 

-  3 

6,360 

22.0 

.0 

64.0 

May  15 

16.4 

-  .2 

35 

1,410 

+14 

6,840 

22.2 

+  .2 

63.5 

May  24 

13.9 

-  .1 

86 

1,386 

-24 

6,360 

21.8 

-  .4 

63.8 

May  29 

13.7 

+  .1 

87 

1,388 

+  2 

6,360 

21.8 

.0 

61.0 

June   4 

14.6 

+  .2 

38 

1,386 

-  3 

6,860 

21.8 

.0 

63.1 

JnneU 

18.6 

+  .1 

39 

1,393 

+  8 

6,860 

21.9 

+  .1 

64.3 

June  18 

21.5 

+1.0 

40 

1,409 

+16 

6,380 

22,1 

+  .2 

63.5 

June  25 

19.8 

+  .7 

41 

1,859 

-60 

6,880 

21.8 

-  .8 

64.3 

July    2 

25.5 

+  .2 

42 

1,390 

+31 

6,860 

21.9 

+  .6 

63.0 

July    9 

18.2 

-1.4 

43 

1,837 

-63 

6,380 

21.0 

-  .9 

62.7 

July  16 

12.8 

-  .5 

44 

1,330 

—  7 

6,880 

20.8 

-  .2 

63.9 

July  28 

10.8 

-  .1 

45 

1,352 

+22 

6,360 

21.3 

+  .5 

63.8 

July  ao 

14.4 

.0 

46 

1.362 

+10 

6,860 

21.4 

+  .1 

64.3 

Aug.    6 

15.0 

-  .4 

47 

1,349 

-13 

6,380 

21.1 

-  .3 

63.3 

AUK.  13 

10.1 

-  .8 

48 

l,2i9 

+10 

6,380 

21.3 

+  .2 

63.5 

Aug.  20 

6.5 

-  .2 

49 

1,356 

-  3 

6,380 

21.3 

.0 

63.9 

Aug.  27 

8.8 

.0 

60 

1,343 

-13 

6,380 

21.1 

-  .2 

64.3 

Sept   8 

9.0 

+  .4 

51 

1.360 

+  7 

6,380 

21.2 

+  .1 

03.6 

SeptU 

8.6 

-  .6 

62 

1,333 

-17 

6,380 

20.9 

-  .3 

64.3 

Sept  18 

5.8 

-  .3 

53 

1,336 

+  2 

6,380 

20.9 

.0 

63.9 

Sept  25 

6.2 

+  .4 

54 

1,331 

-  4 

6,880 

20.9 

.0 

63.8 

Oct     8 

7.7 

+  .4 

66 

1,388 

+  7 

6,880 

21.0 

+  .1 

63.3 

Oct   22 

10.6 

+  .2 

56 

1,883 

-6 

6.380 

20.9 

-  .1 

63.8 

Oct   17 

9.9 

+  .1 

57 

1,844 

+11 

6.880 

21.1 

+  .2 

63.1 

Oct  23 

8.4 

-  .1 

68 

1.840 

-  4 

6.880 

2L0 

-  .1 

63.7 
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Table  No.  13 — Gontinaed. 
BoouT  omdJUl  mirvey,  New  Madrid  Bend--ConiiDjaed, 

EANOB  NO.  S. 


New  Bf  Adrid  gatige. 


Date. 


Reading. 


Change 
in  24 
hoiin. 


Set 
No. 


Datum 
area. 


Bcoar  and 
fiU. 


Datum 
width. 


Mean 
datum 
depth. 


Change      Mazi- 
in  mean  mum  da- 
datum        turn 
depth.  '  depth. 


1899. 
Sept.  20 
Sept  80 
Oct  6 
Oct  14 
Oct  21 
Oct  25 
Nov.  2 
Not.  10 
Nov.  18 
Nov.  20 
Nov.  28 
Dec  6 
Dec  12 
Dec.  18 
Dec  28 

1900. 
Jan.  ( 
Jan.  12 
Jan.  20 
Jan.  24 
Feb.  2 
Feb.  10 
Feb.  17 
Feb.  22 
Mar.  1 
Mar.  9 
Mar.  15 
Mar.  22 
Mar.  28 
Apr.  6 
Apr.  18 
Apr.  18 
Apr.  28 
May  2 
May  9 
May  15 
May  24 
May  29 
June  4 
June  11 
June  18 
Jane  25 
July  2 
July  9 
July  16 
July  28 
July  80 
Aug.  6 
Aug.  18 
Aug.  20 
Aug.  27 
Sept  8 
Sept  11 
Sept  18 
Sept  25 
Oct  8 
Oct  12 
Oct  17 
Oct   28 


Feet 
6.0 
4.4 

8.8 
2.9 
2.9 
2.8 
8.1 
8.6 
4.6 
5.8 
6.0 
5.5 
5.2 
9.6 
14.6 


8.6 

6.7 

14.2 

19.4 

16.6 

12.8 

24.3 

26.0 

21.8 

24.5 

81.4 

28.5 

26.8 

21.9 

20.8 

22.4 

25.0 

22.0 

17.8 

16.4 

13.9 

18.7 

14.6 

18.6 

21.5 

19.8 

25. 5 

18.2 

12.8 

10.8 

14.4 

15.0 

10.1 

6.5 

8.8 

9.0 

8.6 

6.8 

6.1 

7.7 

10.6 

9.9 

&4 


JFM. 
-0.1 

-  .1 

-  .1 

-  .1 
.0 

-  .1 
+  .2 
+  .2 
+  .2 
+  .2 
+  .1 

-  .1 

-  .1 
+  .9 

.0 


-1.2 
+  .1 
+  .6 
+1.2 
-1.2 
+2.6 
+  .6 
+  .1 

-  .6 
+2.5 
+  .5 
-1.8 
+  .6 

-  .7 
+  .1 

-  .8 
+  .4 
-1.0 

-  .8 

-  .2 

-  .1 
+  .1 
+  .2 
+  .1 
+1.0 
+  .7 
+  .2 
-1.4 

-  .5 

-  .1 
.0 

-  .4 

-  .8 

-  .2 
.0 

+  .4 

-  .5 

-  .8 
+  .4 
+  .4 
+  .2 
+  .1 

-  .1 


'^7 
1,364 
1,357 
1,357 
1,350 
1,350 
1,355 
1.347 
1,357 
1,359 
1,367 
1,854 
1,366 
1,868 
1,352 


1,848 
1,845 


lOOtq.JL 


1,354 
1,338 
1,362 
1,455 
1,462 
1,406 
1,425 
1,461 
1,482 
1,455 
1,410 
1,874 
1,889 
1,433 
1,898 
1,362 
1,338 
1,855 
1,348 
1,340 
1,348 
1,893 
1,386 
1,432 
1,400 
1,867 
1,874 
1,361 
1,370 
1,363 
1,361 
1,350 
1,349 
1,850 
1,347 
1,345 
1,848 
1,844 
1,847 
1,847 


-  8 

-  7 
0 

+  2 

-  9 

II 

+10 
+  2 

-  2 

-  8 
+12 

-  8 
-U 


-  4 

-  8 


+  » 
-16 
+24 
+93 
+  7 
-56 
+19 
+36 
+21 
-27 
-45 
-36 
+15 
+44 
-35 
-36 
-24 
+17 

-  7 

-  3 

-  2 
+60 

-  7 
+46 
-32 
-33 
+  7 
-13 
+  9 

-  7 

-  2 
-11 

-  1 
+  1 

-  8 

-  2 
+  8 

-  4 
+  8 

0 


6,200 
6,200 
6,200 
6,200 
6,200 
6,200 
6,200 
6,200 
6,200 
6,200 
6,200 
6.200 
6,200 
6,200 
6,200 


6,190 
6,180 


Fed. 
22.0 
22.0 
21.9 
21.9 
21.9 
21.8 
21.9 
21.7 
21.9 
21.9 
21.9 
21.8 
22.0 
22.0 
2L8 


2L8 
2L8 


FtA. 


6,170 
6,160 
6,170 
G,190 
6,190 
6.180 
6,190 
6,180 
6,200 
6,190 
6,190 
6,190 
6,190 
6,210 
6,230 
6,230 
6,240 
6,240 
6,230 
6,240 
6,240 
6,240 
6,260 
6,280 
6,270 
6,270 
6,270 
6,280 
6,280 
6,280 
6,280 
6,2S0 
6,280 
6,280 
6,280 
6,280 
6,280 
6,280 
6,280 
6^280 


2L9 
21.8 
22.1 
28.6 
28.6 
22.8 
23.0 
28.6 
23.9 
23.5 
22.8 
22.2 
22.4 
28.1 
22.4 
21.9 
21.4 
21.7 
21.6 
21.6 
21.5 
22.3 
22.1 
22.8 
22.3 
21.8 
21.9 
21.7 
21.8 
21.7 
21.7 
21.6 
21.5 
21.5 
21.4 
21.4 
21.5 
21.4 
21.4 
21.4 


0.0; 

-:S: 

.0 

Mi 

.0  : 
-  .2  1 


+  .1 

-  .1 
+  .3 
+1.4 
+  .1 

-  .8 
+  .2 
+  .6 
+  .3 

-  .4 

-  .7 

-  .6 
+  .2 
+  .7 

-  .7 

-  .5 

-  .5 
+  .3 

-  .1 
.0 

-  .1 
+  .8 

-  .2 
+  .7 

-  .5 

-  .5 
+  .1 

-  .2 
+  .1 

-  .1 
.0 

-  .2 
.0 
.0 

-  .1 
.0 

+  .1 

-  .1 
.0 
.0 


Feet. 
61.2 
62.0 
60.7 
60.9 
60.9 
60.6 
61.8 
69.7 
62.7 
61.1 
61.9 
60.9 
61.7 
61.2 
60.5 


60.9 
61.3 


61.6 
62.7 
62.0 
63.  S 
62.1 
60.1 
62.6 
62,3 
64.7 
63.7 
«i.l 
63.2 
61.7 
63.1 
62.7 
63.1 
61.5 
62.9 
62.1 
62.1 
61.3 
62.5 
62.9 
62.6 
62.3 
61.9 
61.8 
63.4 
62.8 
61.5 
61.9 
61.8 
62.5 
61.9 
61.7 
61.3 
61.8 
6L1 
61.7 
C2.2 


Digitized  by 


Google 
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Table  No.  13 — Continued. 
Sooar  andflU  survey t  New  Madrid  Bend — Continued. 

RANOS  NO.  6. 


Date. 


New  Madrid  f^tmge. 


Reading. 


Change 
in  24 
hours. 


Set 
No. 


Datum 


Sconrand 
fill. 


Datum 
width. 


Mean 
datum 
depth. 


Change  I    Maxi- 
In  mean  mnm  da- 
datum        tum 
depth.      depth. 


1S99. 
Sept.  20 

Sept.  ao 

Oct.  6 
Oct.  14 
Oct.  2L 
Oct.  25 
Nov.  2 
Nov.  10 
Nov.  16 
Nov.  20 
Nov.  28 
Dee.  6 
Dee.  12 
Dee.  18 
Dec  28 

190a 
Jan.  6 
Jan.  12 
Jan.  20 
Jan.  24 
Feb.  2 
Feb.  10 
Feb.  17 
Feb.  22 
Mar.  1 
Mar.  9 
Mar.  16 
Mar.  22 
Mar.  28 
Apr.  5 
Apr.  18 
Apr.  18 
Apr.  26 
May  2 
May  9 
May  16 
May  24 
May  29 
Jane  4 
Jane  11 
Jmie  18 
Jane  25 
Jojy  2 
July  9 
July  16 
Jnly  23 
July  80 
Ang.  6 
Ang.  18 
Aog.  20 
Aug.  27 
Sept.  8 
Sept.  11 
Sept  18 
Sept.  25 
Oct  8 
Oct  12 
Oct  17 
Oct   28 


FeeL 
6.0 
4.4 
3.8 
2.9 
2.9 
2.8 
3.1 
8.6 
4.6 
5.8 
6.0 
6.6 
6.2 
9.6 
14.8 


8.6 
6.7 
14.2 
19.8 
16.8 
12.8 
24.8 
26.0 
21.8 
24.4 
31.8 
28.4 
26.8 
21.9 
20.8 
22.4 
25.0 
22,0 
17.8 
16.4 
18.8 
13.7 
14.6 
18.6 
21.6 
19.9 
25.5 
18.1 
12.8 

las 

14.4 
15.0 
10.1 
6.5 
&8 
9.0 
S.6 
5.8 
6.1 
7.6 
10.5 
9.9 
&4 


Feet. 
-0.1 

-  .1 

-  .1 

-  .1 
.0 

-  .1 
+  .2 
4-  .2 
+  .2 
4-  .2 
+  .1 

-  .1 

-  .1 
+  .9 

.0 


-1.2 
+  .1 
+  .6 
+1.2 
-1.2 
4-2.6 
4-  .6 
4-  .1  I 

-  .6  I 
4-2.5  i 
4-  .4  I 
-1.3  ! 
4-  .6 

-  .7 
4-  .1 

-  .8 
4-  .4 
-1.0 

-  .3 

Till 

4-  .2  1 
4-  .1  I 
+1.0  1 
+  -7  , 
+  .2 
-1.4 

-  .5 

-  .1 
.0 

-  .4 

-  .8 

-  .2 
.0 

+  .4 


+  .1 
-  .1 


16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
80 
31 
82 
83 
84 
85 
86 
87 
38 
89 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
60 
61 
52 
58 
54 
55 
56 
67 
68 


100 


?;& 

1,389 
1,337 
1,826 
1,880 
1,837 
1.332 
1,828 
1,328 
1,837 
1,385 
1,884 
1,851 
1,840 
1,824 


1,888 
1,821 
1,885 
1,826 
1,844 
1,852 
1,387 
1,409 
1,386 
1,395 
1,416 
1,413 
1,385 
1,863 
1,357 
1,362 
1,396 
1,376 
1,360 
1,366 
1,373 
1,364 
1,354 
1,341 
1,367 
1,809 
1,369 
1,824 
1,324 
1,327 
1,345 
1,338 
1,325 
1,827 
1,817 
1,817 
1,815 
1,811 
1,308 
1,809 
1,299 
1,800 
1,806 


lOOtq.Jl. 


-  6 

-  2 
-12 
+  5 
+  7 

-  6 

-  4 
0 

+  9 

-  2 

-  1 
+17 
-11 
-16 


+  9 
-12 
+14 

-  9 
+18 
+  8 
+35 
+22 
-23 
+  9 
+21 

-  3 
-28 
-22 

-  6 
+  5 
+34 
-20 
-16 
+  6 
+  7 

-  9 
-10 
-13 
+26 
-58 
+60 
-45 

0 
+  8 
+18 

-  7 
-18 
+  2 
-10 

0 
~  2 

-  4 

-  8 
+  6 
-10 
+  1 
+  6 


6,100 
6,100 
6,100 
6,100 
6,100 
6,100 
6,100 
6,100 
6,100 
6,100 
6,100 
6,100 
6,100 
6,100 
6,100 


6.100 
6,100 
6,100 
6,140 
6,140 
6.140 
6,140 
6,140 
6,140 
6,140 
6,150 
6,160 
6,150 
6,140 
6,160 
6,180 
6,200 
6,200 
6,170 
6,180 
6,180 
6,220 
6,220 
6,200 
6,260 
6,250 
6,260 
6,260 
6,280 
6,800 
6,810 
6,320 
6,320 
6,320 
6,820 
6,820 
6,320 
6,820 
6,820 
6,820 
6,820 
6,820 
6.820 


Feel. 
22.0 
22.0 
21.9 
21.7 
21.8 
21.9 
21.8 
21.8 
21.8 
21.9 
21.9 
21.9 
22.1 
22.0 
21.7 


21.8 
21.7 
21.9 
21.6 
21.9 
22.0 
22.6 
22.9 
22.6 
22.7 
23.0 
23.0 
22.5 
22.2 
22.0 
22.0 
22.5 
22.2 
22.0 
22.1 
22.2 
21.9 
21.8 
21.6 
21.9 
20.9 
21.9 
21.2 
21.1 
21.1 
21.8 
21.2 
21.0 
21.0 
20.8 
20.8 
20.8 
20.7 
20.6 
20.7 
20.6 
20.6 
20.7 


FUL 


0.0 

-  .1 

-  .2 
+  .1 
+  .1 

-  .1 
.0 
.0 

+  .1 
.0 
.0 

+  .2 

-  .1 

-  .8 


+  .1 

-  .1 
+  .2 

-  .3 
+  .3 
+  .1 
+  .6 
+  .3 

-  .3 
+  .1 
+  .3 

.0 

-  .5 

-  .3 

-  .2 
.0 

+  .5 

-  .3 

-  .2 
+  .1 
+  .1 

-  .3 

-  .1 

2 

+  i3 
-1.0 
+  1.0 

-  .7 

-  .1 
.0 

+  .2 

-  .1 

-  .2 
.0 

-  .2 
.0 
.0 

-  .1 

-  .1 
+  .1 

-  .1 
.0 

+  .1 


56.5 
56.5 
65.7 
55.2 
55.5 
55.6 
65.8 
65.8 
66.8 
56.1 
56.0 
55.9 
67.8 
56.7 
54.5 


56.5 
55.8 
56.1 
67.2 
57.7 
56.6 
56.9 
67.7 
56.7 
58.3 
57.5 
58.8 
57.9 
68.2 
67.7 
56.9 
58.1 
67.8 
57.1 
56.5 
57.9 
58.1 
58.7 
57.3 
56.1 
55.1 
56.7 
56.9 
56.5 
66.8 
68.5 
58.6 
67.6 
67.0 
57.6 
57.5 
66.9 
56.7 
56.4 
56.9 
66.7 
55.7 
66.7 
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Google 
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Tabub  No.  19— Oontinaed. 
Soo/wr  andfiU  survey f  New  Madrid  Bend — Gontinaed. 

BANGS  NO.  7. 


Date. 


New  Madrid  gauge. 


Beading. 


Change 
hours. 


Set 
No. 


Datum 
area. 


Scour  and 
fill. 


Datum 
width. 


Mean 
datum 
depth. 


Change 

in  mean 

datum 

depth. 


Max!- 
mum  da- 
tum 
depth. 


1899. 
Sept.  20 
Sept.  80 
Oct.  5 
Oct  14 
Oct.  21 
Oct.  26 
Not.  2 
Nov.  10 
Nov.  16 
Nov.  20 
Nov.  28 
Dec.  6 
Dec  12 
Deo.  20 
Dec.  28 

1900. 
Jan.  4 
Jan.  12 
Jan.  20 
Jan.  24 
Teh.  2 
Feb.  10 
Feb.  17 
Feb.  22 
Mar.  1 
Mar.  9 
Mar.  10 
Mar.  22 
Mar.  28 
Apr.  6 
Apr.  13 
Apr.  18 
Apr.  26 
May  2 
May  9 
May  16 
May  24 
May  29 
June  4 
June  11 
June  18 
June  26 
July  2 
July  9 
July  16 
July  28 
July  SO 
Aug.  6 
Aug.  18 
Aug.  20 
Aug.  27 
Sept.  8 
Sept.  11 
Sept  18 
Sept  26 
Oct  8 
Oct  12 
Oct  17 
Oct   28 


6.0 
4.4 

8.8 
2.9 
2.9 
2.8 
8.1 
8.6 
4.6 
6.8 
6.0 
6.6 
6.2 
10.2 
14.8 


9.4 

6.7 

14.1 

19.2 

16.8 

12.8 

24.8 

26.0 

21.8 

24.4 

81.8 

28.4 

28.8 

21.9 

20.8 

22.4 

26.0 

22.1 

17.8 

16.4 

18.8 

18.7 

14.6 

18.6 

21.6 

19.9 

26.6 

18.1 

12.8 

10.8 

14.4 

16.0 

10.1 

6.6 

8.8 

9.0 

8.6 

6.8 

6.1 

7.6 

10.6 

9.9 

8,4 


-0.1 

-  .1 

-  .1 

-  .1 
.0 

-  .1 
+  .2 
+  .2 
+  .2 
+  .2 
+  .1 

-  .1 
~  .1 
+  .1 

.0 


-1.4 

+  .1 
+  .6 
+1.2 
-1.2 
+2.6 
+  .6 
+  .1 

-  .6 
+2.5 
+  .4 
-1.8 
+  .6 

-  .7 
+  .1 

-  .8 
+  .4 
-1.0 

-  .8 

-  .2 

-  .1 
+  .1 
+  .2 
+  .1 
+1.0 
+  .7 

Id 

-  .6 

-  .1 
.0 

-  .4 

-  .8 

-  .2 
.0 

+  .4 

-  .6 

-  .3 
+  .4 
+  .4 
+  .2 


1,309 
1,306 
1,297 
1,294 
1,313 
1.804 
1,300 
1,301 
1,306 
1.302 
1,306 
1,319 
1,326 
1,326 

1,801 
1,306 
1,321 
1,321 
1,322 
1,862 
1,394 
1,396 
1,364 
1,379 
1,440 
1,468 
1,438 
1,380 
1,866 
1,400 
1,436 
1,399 
1,372 
1,361 
1,353 
1,356 
1,360 

l|896 
1,387 
1,426 
1,359 
1,347 
1,862 
1,378 
1,363 
1,343 
1,343 
1,346 
1,823 
1,816 
3,325 
1,321 
1,322 
1,322 
1,322 
1,327 


lOOtq.JL 


-  7 

-  8 

-  9 

-  8 
+19 

-  9 

-  4 
+  1 
+  6 

-  4 
+  4 
+18 
+  7 

0 


-26 
+  6 
+16 
+  8 

-  2 
+40 
+32 
+  2 
-42 
+25 
+61 
+28 
-80 
-58 
-14 
+34 
+36 
-37 
-27 
-11 

-  8 
+  3 
+  4 
-12 
+48 

-  9 
+88 
-66 
-12 
+16 
+16 
-16 
-20 

0 
+  3 
-28 

-  8 
+10 

-  4 
+  1 

0 

0 

+  5 


6,990 
6,990 
6,990 
6,990 
6,990 
6,990 
6,990 
6,990 
6,990 
6,990 
6,990 
6,990 
6,990 
6,990 
6,990 


6,990 
6,990 
6,990 
6,000 
6,000 
6,030 
6,060 
6,040 
6,090 
6,070 
6,100 
6,130 
6,140 
6,160 
6,160 
6,140 
6,140 
6,150 
6,160 
6,170 
6,170 
6,180 
6,180 
6,200 
6,190 
6,200 
6,220 
6,220 
6,240 
6,240 
6,240 
6,240 
6,240 
6,240 
6,240 
6,240 
6,240 
6,240 
6,240 
6,240 
6,240 
6,240 
6,240 


22.0 
21.9 
21.8 
21.7 
21.6 
21.9 
21.8 
21.7 
21.7 
21.8 
21.7 
21.8 
22.0 
22.1 
22.1 


21.7 
21.8 
22.1 
22.1 
22.0 
22.6 
23.0 
23.1 
22.2 
22.7 
28.6 
28.9 
23.4 
22.4 
22.2 
22.8 
28.4 
22.7 
22.8 
22.1 
21.9 
21.9 
22.0 
21.7 
22.6 
22.4 
22.9 
21.8 
21.6 
21.8 
22.1 
21.8 
21.5 
21.6 
21.6 
2L2 
21.1 
21.2 
20.2 
21.2 
21.2 
21.2 
21.3 


PcdL 


-0.1 

-  .1 

-  .1 

-  .1 
+  .8 

-  .1 

-  .1 
.0 

+  .1 

-  .1 
+  .1 
+  .2 
+  .1 

.0 


-  .4 

xx 

.0 

-  .1 

+  .6 
+  .4 
+  .1 

-  .9 
+  .6 
+  .9 
+  .8 

-  .6 
-1.0 

-  .2 
+  .6 
+  .6 

-  .7 

-  .4 

-  .2 

-  .2 
.0 

t\ 

+  .9 

-  .2 
+  .5 
-1.1 

-  .2 
+  .2 
+  .3 

-  .3 

-  .3 
.0 

+  .1 

-  .4 

-  .1 
+  .1 
-1.0 
+1.0 

.0 
.0 

+  .1 


jFtet 
54.0 
68.8 
54.1 
63.6 
68.5 
68.6 
63.8 
62.8 
68.8 
68.7 
68.0 
58.6 
68.7 
54.6 
55.1 


64.3 
63.3 
58.7 
56.8 
54.1 
55.2 
56.4 
55.8 
63.9 
55.6 
56.7 
58.6 
58.5 
57.3 
56.8 
56.7 
67.2 
57.1 
67.2 
66.6 
66.9 
56.1 
55.2 
67.4 
56.7 
67.2 
57.7 
56.9 
67.1 
66.9 
57.5 
57.9 
55.6 
65.0 
65.9 
54.6 
54.9 
58.7 
54.4 
63.9 
53.9 
62.7 
56.0 


Digitized  by 


Google 
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Tabu  No.  13-Oontiniied. 

Aour  andfiU  mmey,  New  Madrid  Bend--<kiDium»SL 

&ANOB  NO.  8. 


DAte. 


New  Madrid  gauge. 


Reading. 


Change 
in  24 
houn. 


Set 
No. 


Datum 


Boour  and 
flU. 


Datum 
width. 


Mean 
datum 
depth. 


Change 

in  mean 

datum 

depth. 


Maxl- 


turn 
depth. 


1899. 
Sept.  20 
Sept.  80 
Oct.  6 
Oct.  14 
Oct  21 
Oct.  25 
Not.  2 
Not.  10 
Not.  16 
Nov.  20 
Nov.  28 
Dec.  6 
Dec.  12 
Dec  20 
Dec  29 

1900. 
Jan.  4 
Jan.  12 
Jan.  20 
Jan.  25 
Feb.  1 
Feb.  10 
Feb.  16 
Feb.  20 
Mar.  1 
Mar.  8 
Mar.  16 
Mar.  22 
Mar.  27 
Apr.  4 
Apr.  12 
Apr.  18 
Apr.  25 
Maj  1 
May  8 
May  15 
May  24 
May  29 
June  4 
June  11 
June  18 
June  25 
July  2 
July  9 
July  16 
July  23 
July  80 
Auk.  6 
Aug.  13 
Aug.  20 
Aug.  27 
Sept.  3 
Sept  11 
Sept.  18 
Sept..  25 
iht,  3 
Oct.  12 
Oct.  17 
Oct.    28 


fteL 

5.0 
4.4 

8.8 
2.9 
2.9 
2.8 
8.1 
8.6 
4.6 
6.8 
6.0 
5.5 
5.2 
10.2 
14.7 


9.4 

6.7 

14.1 

20.2 

17.7 

12.6 

23.6 

25.6 

21.8 

22.6 

31.8 

28.3 

26.4 

22.4 

20.7 

22.5 

24.8 

22.9 

18.0 

16.4 

18.8 

13.7 

14.8 

18.6 

21.6 

20.0 

25.4 

18.0 

12,7 

10.8 

14.4 

15.0 

10.0 

6.5 

8.8 

9.0 

8.7 

5.8 

6.1 

7.6 

10.5 

9.9 

8.4 


FeeL 
-0.1 

-  .1 

-  .1 

-  .1 
.0 

-  .1 
+  .2 
+  .2 
+  .2 
+  .2 
+  .1 

-  .1 

-  .1 


-1.4 

+  .1 
4-  .6 
+  .8 
-1.0 
+2.6 
+  .7 
+  .4 

-  .6 
+  .8 

td 

+  .8 

-  .9 

-  .1 

-  .3 
+  .5 

-  .9 

-  .5 

-  .2 

-  .1 
+  .1 
+  .2 
+  .1 
+1.0 
+  .7 
+  .2 
-1.4 

-  .5 

-  .1 
.0 

-  .4 

-  .8 

-  .2 
.0 

+  .4 

-  .5 


1,280 
1,273 
1,273 
1.258 
1,259 
1,269 
1,269 
1,256 
1,2G0 
1,250 
1,262 
1,258 
1,277 
1.281 
1,304 


1,270 
1.260 
1,283 
1,338 
1,347 
1,307 
1,362 
1,377 
1,341 
1,364 
1,374 
1,401 
1,366 
1,841 
1,335 
1,356 
1,367 
l.a'iO 
1,3«>2 
1,836 
1,844 
1,842 
1,842 
1,337 
1,884 
1,382 
1,879 
1,350 
1,335 
1,840 
1,866 
1,862 
1,856 
1,852 
1,848 
1,851 
1,846 
1,840 
1,886 
1,841 
1,843 
1,343 
1,343 


lOOtq.JL 


-  7 
0 

-15 
+  1 
+10 
-10 
-4 
+  5 

-  1 
+  8 

-  4 
+19 
+  4 
+23 


-84 

-10 
+28 
+55 
+  9 
-40 
+56 
+15 
-36 
+23 
+10 
+27 
-85 
-25 

-  6 
+21 
+11 
-17 
+  2 
-16 
+  8 

-  2 
0 

-  5 
+47 

-  2 

-  3 
-29 
-15 
+  5 
+26 

-  4 

-  6 

-  4 

-  4 
+  8 

-  5 

-  6 

-  4 
+  5 
+  2 

0 
0 


5,860 
5,860 
5,860 
5,'860 
5,860 
5,860 
5,860 
5,860 
5,860 
5,860 
5,860 
5,860 
5,860 
5,860 
5,860 


5,860 
5,860 
5,870 
5,870 
5,870 
5,880 
5,890 
5,930 
5,920 
5,920 
5,990 
6,080 
6,060 
6,070 
6.070 
6,080 
6,100 
6,100 
6,120 
6,120 
6,120 
6,120 
6,120 
6,120 
6,130 
6,110 
6,180 
6,160 
6,160 
6,180 
6,200 
6,200 
6,200 
6,200 
6.200 
6,200 
6,200 
6,200 
6,200 
6,200 
6,200 
6,200 
6,200 


21.8 
21.7 
2L7 
21.5 
21.5 
21.7 
21.5 
21.4 
21.5 
21.5 
21.5 
21.5 
21.8 
21.9 
22.8 


21.7 
21.5 
21.9 
22.8 
22.9 
22.2 
28.1 
28.2 
22.7 
28.0 
22.9 
28.2 
22.6 
22.1 
22.0 
22.8 
22.4 
22.1 
22.1 
21.8 
22.0 
21.9 
21.9 
21.8 
22.6 
22.6 
22.8 
21.9 
21.7 
21.7 
22.0 
22.0 
21.9 
21.8 
21.7 
21.8 
21.7 
21.6 
21.5 
21.6 
21.7 
21.7 
21.7 


JW. 


-0.1 
.0 

-  .2 
.0 

+  .2 

-  .2 

-  .1 
+  .1 

.0 

.0 

.0 

+  .8 

+  .1 

+  .4 


-  .6 

-  .2 
+  .4 
+  .9 
+  .1 

-  .7 
+  .9 
+  .1 

-  .5 
+  .8 

-  .1 
+  .3 

-  .6 

-  .5 

-  .1 
+  .3 
+  .1 

-  .8 
.0 

-  .8 
+  .2 

-  .1 
.0 

-  .1 
+  .8 

.0 

-  .8 

-  .4 

-  .2 
.0 

+  .3 
.0 

-  .1 

-  .1 

-  .1 
+  .1 

-  .1 

-  .1 

-  .1 
+  .1 
+  .1 

.0 
.0 


50.0 
62.1 
62.1 
49.1 
49.5 
51.1 
51.8 
49.8 
61.9 
fiO.2 
49.0 
48.5 
49.8 
49.0 
50.7 


49.8 
47.9 
49.8 
50.0 
51.9 
51.2 
62.7 
52.7 
52.9 
54.7 
58.7 
55.1 
58.9 
51.8 
62.0 
58.7 
62.9 
58.8 
62.9 
53.7 
54.0 
58.1 
58.1 
53.8 
52.1 
54.1 
53.9 
58.1 
58.1 
62.9 
54.6 
54.2 
62.7 
58.8 
52.9 
52.6 
52.9 
51.7 
52.4 
62.9 
52.2 
58.1 
62.7 
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BANQB  NO.  9. 


Date. 


New  Madrid  gauge. 


Reading. 


Change 
in  24 
hours. 


Set 
Na 


Datum 
area. 


Scour  and 
filL 


Datum 
width. 


Mean 
datum 
depth. 


Change 
In  mean 
datum 
depth. 


Maxi- 
mum da- 
tum 
depth. 


1899. 
Sept.  21 
Sept.  80 
Oct.  6 
Oct.  14 
Oct  21 
Oct.  25 
Nov.  2 
Nov.  9 
Nov.  16 
Nov.  20 
Nov.  28 
Dec.  6 
Dec.  12 
Dec.  20 
Dec.  29 

1900. 
Jan.  4 
Jan.  12 
Jan.  20 
Jan.  26 
Feb.  1 
Feb.  10 
Feb.  16 
Feb.  20 
Feb.  27 
Mar.  8 
Mar.  16 
Mar.  21 
Mar.  27 
Apr.  4 
Apr.  12 
Apr.  18 
Apr.  25 
May  1 
May  8 
May  15 
May  24 
May  29 
June  4 
June  U 
June  18 
June  25 
July  2 
July  9 
July  16 
July  23 
July  80 
Aug.  6 
Aug.  18 
Aug.  20 
Aug.  27 
Sept.  8 
Sept  It 
Sept.  18 
Sept  25 
Oct  8 
Oct  12 
Oct  17 
Oct  28 


6.0 
4.4 
8.8 
2.9 
2.9 
2.8 
3.1 
8.5 
4.6 
5.8 
6.0 
5.5 
*  5.2 
10.2 
14.7 


9.4 
6.7 
14.1 
20.2 
17.8 
12.6 
28.6 
25.6 
23.1 
22.5 
31.8 
28.6 
26.4 
22.4 
20.7 
22.6 
24.8 
23.0 
18.0 
16.4 
13.8 
18.6 
14.8 
18.6 
21.6 
20.0 
25.4 
17.9 
12.7 
10.8 
14.4 
15.0 
10.0 
6.6 
8.8 
9.0 
8.7 
6.8 
6.1 
7.6 
10.6 
9.9 
8.4 


FteL  ' 


0.0 

1 

-  .1 

2 

-  .1 

8 

-  .1 

4 

.0 

6 

-  .1 

6 

+  .2 

7 

+  .1 

8 

+  .2 

9 

+  .2 

10 

+  .1 

U 

-  .1 

12 

-  .1 

18 

+  .1 

14 

-.1 

15 

-1.4 

16 

+  .1 

17 

+  .6 

18 

+  .8 

19 

-1.0 

20 

+2.6 

21 

4-  .7 

22 

+  .4 

23 

-  .8 

24 

+  .8 

26 

+  .4 

26 

-1.0 

27 

+  .8 

28 

-.9 

29 

-  .1 

80 

-  .8 

81 

+  .5 

82 

-  .9 

83 

-  .5 

34 

-  .2 

85 

-  .1 

86 

+  .1 

87 

+  .2 

88 

4-  .1 

89 

+1.0 

40 

+  .7 

41 

+  .2 

42 

-1.4 

43 

-  .5 

44 

-  .1 

49 

.0 

46 

-  .4 

47 

-  ,8 

48 

-  .2 

46 

.0 

60 

+  .4 

51 

-.5 

62 

-  .8 

68 

+  .4 

64 

+  .4 

66 

+  .2 

56 

+  .1 

67 

-.1 

66 

1,234 
1,280 
1,221 
1,221 
1,228 
1,223 
1,220 
1,223 
1,224 
1,223 
1,226 
1,238 
1,287 
1,256 


1,222 
1,231 
1,238 
1,267 
1,274 
1,249 
1,278 
1,823 
1,261 
1,288 
1,347 
1,858 
1,361 
1,845 
1,819 
1,333 
1,355 
1,357 
1,297 
1,306 
1,284 
1,274 
1,285 
1,318 
1,800 
1,284 
1,851 
1,274 
1,272 
1,266 
1,292 
1,285 
1,276 
1,265 
1,266 
1,270 
1,261 
1,247 
1,244 
1,248 
1,258 
1,246 
1,944 


lOOtq.JL 


+18 

-  4 

-  9 
0 

+  7 

-  5 

-  8 
+  8 
+  1 

-  1 
+  8 
+12 

-  1 
+19 


-84 

+  9 
+  7 
+29 
+  7 
-25 
+29 
+46 
-62 
+27 
+59 
+  6 
+  8 
-16 
-26 
+14 
+22 
+  2 
-60 
+  9 
-22 
-10 
+11 
+88 
-18 
-16 
+67 
-77 

-  2 

-  6 
+26 

-  7 

-  9 
-11 
+  1 
+  4 

-  9 
-14 
-8 
+  4 
+  6 
-8 
r-1 


FbeL 
6,800 
6,800 
5,800 
5,800 
6,800 
5,800 
6,800 
6,800 
6,800 
6,800 
6,800 
5,800 
5,800 
5,800 
5,800 


5,800 
6,800 
5,800 
5,800 
5,810 
5,800 
5,790 
6,810 
5,860 
5,880 
5,960 
6,960 
5,960 
5,980 
6^970 
5,970 
6,010 
6,010 
6,020 
6,010 
6,020 
6,020 
6,020 
6,020 
6,080 
6,020 
6,040 
6,060 
6,060 
6,060 
6,060 
6,060 
6,060 
6,060 
6,060 
6,060 
6,060 
6,060 
6,060 
6,060 
6,060 
6,060 
6,060 


jFtet 
21.1 
21.8 
21.2 
21.1 
21.1 
21.2 
21.1 
21.0 
21.1 
21.1 
21.1 
21.1 
21.8 
21.8 
21.7 


21.1 
21.2 
21.3 
21.8 
21.9 
21.5 
22.1 
22.8 
21.5 
21.9 
22.6 
22.7 
22.8 
22.6 
22.1 
22.3 
22.5 
22.6 
21.5 
21.7 
21.8 
21.2 
21.3 
21.9 
21.6 
21.8 
22.4 
21.0 
21.0 
20.9 
21.8 
21.2 
21.1 
20.9 
20.9 
21.0 

ao.8 

20.6 
20.6 
20.6 
20.7 
20.5 
20.6 


Feet, 


+0.2 

-  .1 

-  .1 
.0 

+  .1 
-  .1 

-  .1 
+  .1 

.0 
.0 
.0 

+  .2 
.0 

+  .4 


-  .6 
+  .1 
+  .1 
+  .5 
+  .1 

-  .4 
+  .6 
+  .7 
-1.8 
+  .4 
+  .7 
+  .1 
+  .1 

-  .3 

-  .4 
+  .2 
+  .2 
+  .1 
-1.1 
+  .2 

-  .4 

-  .1 
+  .1 
+  .6 

-  .3 

-  .3 
+1.1 
-1.4 

.0 

-  .1 
+  .4 

-  .1 

-  .1 

-  .2 
.0 

+  .1 

-  .2 

-  .2 

-  .1 
+  .1 
+  .1 

-  .2 
.0 
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RANGE  NO.  10. 


Dale. 


New  Madrid  gauge. 


Reading. 


Channre 
in  24 
hours. 


Bet 
No. 


Datum 
area. 


Scour  and 
fiU. 


Datum 
width. 


Mean 
datum 
depth. 


Change 

in  mean 

datum 

depth. 


Maxi- 
mum da- 
tum 
depth. 


1899. 
Sept  21 
Sept.  80 
Oct.  6 
Oct.  14 
Oct.  21 
Oct.  26 
Nov.  2 
Not.  9 
Nov.  16 
Nov.  20 
Nov.  28 
Dec  6 
Dec.  12 
Dec  20 
Dec  20 

1900. 
Jan.  4 
Jan.  12 
Jan.  20 
Jan.  25 
Feb.  1 
Feb.  10 
Feb.  16 
Feb.  20 
Feb.  27 
Mar.  8 
Mar.  16 
Mar.  21 
Mar.  27 
Apr.  4 
Apr.  12 
.Apr.  18 
Apr.  25 
May  1 
May  8 
May  16 
May  24 
May  29 
Jane  4 
June  U 
June  18 
June  25 
July  2 
July  9 
July  10 
July  28 
July  80 
Aug.    6 

Aug.  20 
Aug.  27 
Sept.  8 
Sept.  11 
Sept.  18 
Sept  25 
Oct  8 
Oct  12 
Oct  17 
Oct   28 


Fed. 
5.0 
4.4 

8.8 
2.9 
2.9 
2.8 
3.1 
8.5 
4.6 
5.8 
6.0 
5.5 
5.2 
10.2 
14.7 


9.4 

6.7 
14.0 
20.2 
17.8 
12.6 
28.6 
25.6 
23.1 
22.4 
81.8 
29.4 
26.4 
22.4 
20.6 
22.6 
2L8 
23.0 
18.0 
16.4 
13.8 
13.6 
14.8 
18.6 
21.6 
20.0 
25.4 
17.9 
12.6 
10.8 
14.4 
14.9 
10.0 
6.5 
8.8 
9.0 
8.7 
5.8 
6.1 
7.6 
10.6 
9.9 
&4 


FseL 
0.0 

-  .1 

-  .1 

-  .1 
.0 

-  .1 
+  .2 
+  .1 
+  .2 
+  .2 
+  .1 
~  .1 

-  ,1 
+  .1 

-  .1 


-1.4 
+  .1 
+  .6 
+  .8 
-1.0 
+2.6 
+  .7 
+  .4 

-  .8 
+  .8 
+  .4 
-1.0 
+  .8 

-  .9 

-  .1 

-  .8 
+  .5 

-  .9 

-  .5 

-  .2 

-  .1 
+  .1 
+  .2 
+  .1 
+1.0 
+  .7 
+  .2 
-1.4 

-  .5 

-  .1 
.0 

-  .4 

-  ,8 

-  .2 
.0 

+  .4 

-  .5 

-  .8 
+  .4 
+  .4 
+  .2 
+  .1 

-  .1 


16 
17 
18 
19 
20 
21 
22 
28 
24 
25 
26 
27 
28 
29 
30 
81 
32 
83 
34 
85 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
60 
51 
52 
53 
54 
55 
56 
57 
58 


100 


1,183 
1,181 
1,161 
1,169 
1,170 
1.166 
1,164 
1,167 
1, 172 
1.168 
1,179 
1,187 
1,188 
1,193 


1,168 
1,168 
1,174 
1,219 
1,173 
1,153 
1,213 
1,222 
1,235 
1,227 
1,230 
1,264 
1,238 
1,189 
1,203 
1,108 
1,211 
1,226 
1,220 
1,211 
1,199 
1,201 
1,199 
1,206 
1,212 
1,212 
1,227 
1,222 
1,210 
1,186 
1,206 
1,181 
1,169 
1,173 
1,175 
1,173 
1,166 
1,160 
1,159 
1,170 
1,169 
1,176 
1,174 


lOCtfq.Jl. 


+14 

-  2 
-20 
+  8 
+  1 

-  4 

-  2 
+  8 
+  5 

-  4 
+11 
+  8 
+  1 
+  5 


-25 

0 
+  6 
+45 
-46 
-20 
+60 
+  9 
+18 

-  8 
+  8 
+34 
-26 
-49 
+14 

-  5 
+13 
+15 

-  6 

-  9 
-12 
+  2 
--  2 
+  7 
+  6 

0 
+  15 

-  5 
-12 
-24 
+20 

•-25 
-12 
+  4 
+  2 

-  2 

-  7 

-  6 

-  1 
+11 

-  1 
+  7 
-2 


4,770 
4,770 
4,770 
4,770 
4,770 
4,770 
4,770 
4,770 
4,770 
4,770 
4,770 
4,770 
4,770 
4,770 
4,770 


4.770 
4,770 
4,770 
4,770 
4,770 
4,780 
4,790 
4,780 
4,790 
4.790 
4,860 
4,870 
4,870 
4,880 
4,880 
4,880 
4,910 
4,940 
4,950 
4,960 
4.950 
4,950 
4,960 
4,960 
4,960 
4,890 
4,920 
4,920 
4,920 
4,920 
4,920 
4,920 
4,920 
4,920 
4,920 
4,920 
4,920 
4,920 
4,920 
4,920 
4,920 
4,920 
4,920 


Feet. 
24.5 
24.8 
24.8 
24.8 
24.5 
24.5 
24.4 
24.4 
24.5 
24.6 
24.5 
24.7 
24.9 
24.9 
25.0 


24.5 
24.5 
24.6 
25.6 
24.6 
24.1 
25.8 
25.6 
25.8 
25.6 
25.3 
26.0 
2'>.4 
24.4 
24.7 
24.5 
24.7 
24.8 
24.6 
24.5 
24.2 
24.8 
24.2 
24.8 
24.5 
24.8 
24.9 
24.8 
24.6 
24.1 
24.5 
24.0 
23.8 
23.8 
23.9 
23.8 
23.7 
23.6 
23.6 
23.8 
23.8 
23.9 
23.9 


Feet. 


+0.8 
.0 

-  .5 
+  .2 

.0 

-  .1 
.0 

+  .1 
+  .1 

-  .1 
.2 
.2 
.0 

+  .1 


+ 

+  ■ 


-  .5 
.0 

+  .1 
+1.0 
-1.0 

-  .5 
+1.2 
+  .3 
+  .2 

-  .2 

-  .3 
+  .7 

-  .6 
-1.0 
+  .3 

-  .2 
+  .2 
+  .1 

-  .2 

-  .1 

-  .3 
+  .1 

-  .1 
+  .1 
+  .2 
+  .3 
+  .1 

-  .1 

-  .2 

-  .5 
+  .4 

-  .5 

-  .2 
.0 

+  .1 
--  .1 

-  .1 

-  .1 
.0 

+  .2 
.0 

+  .1 
.0 


FeeL 
66.1 
57.5 
57.1 
66.5 
66.0 
66.1 
55.8 
55.5 
55.9 
56.3 
56.3 
56.8 
66.3 
57.5 
56.8 


68.8 
57.7 
57.9 
69.6 
58.9 
57.4 
59.3 
57.9 
58.8 
58.9 
59.9 
58.1 
60.1 
53.9 
53.7 
57.3 
57.6 
58.5 
61.2 
60.3 
57.1 
57.8 
55.3 
56.6 
^5.1 
57.7 
57.1 
57.3 
58.3 
57.9 
58.6 
59.1 
57.8 
57.1 
57.9 
58.1 
6t?.5 
57.7 
55.5 
56.5 
56.3 
56.9 
66.8 
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EANQB  NO.  IL 


New  Madrid  gauge. 


Date. 


Readlzig. 


Change 
11124 
hoon. 


Set 
No. 


Datum 


Scour  and 
fill. 


Datum 
width. 


Mean 
datum 
depth. 


Change 
in  mean 
datum 
depth. 


Maxi- 
mum da- 
tum 
depth. 


1899. 
Sept.  21 
Sept.  30 
Oct.  5 
Oct.  14 
Oct.  21 
Oct.  25 
Nov.  2 
Nov.  9 
Nov.  16 
Nov.  20 
Nov.  28 
Dec.  6 
Pec.  12 
I>ec.  20 
Dec.  29 

1900. 
Jan.  4 
Jan.  12 
Jan.  20 
Jan.  25 
Feb.  1 
Feb.  10 
Feb.  16 
Feb.  20 
Feb.  27 
Maf.  8 
Mar.  14 
Mar.  21 
Mar.  27 
Apr.  4 
Apr.  12 
Apr.  18 
Apr.  26 
May  1 
May  8 
May  16 
May  24 
May  29 
June  4 
June  11 
June  18 
June  25 
July  2 
July  9 
July  16 
July  23 
July  80 
Aug.  6 
Aug.  18 
Aug.  20 
Aug.  27 
Sept.  8 
Sept.  11 
Sept.  18 
Sept.  26 
Oct.  8 
Oct.  12 
Oct,  17 
Oct   28 


FheL 
6.0 
4.4 

S.8 
2.9 
2.9 
2.8 
8.1 
3.5 
4.6 
6.8 
6.0 
6.5 
5.2 
10.2 
14,7 


9.4 

6.7 

14.0 

20.2 

17.8 

12.5 

28.6 

25.6 

23.1 

22.4 

81.0 

29.4 

26.4 

22.4 

20.6 

22.6 

24.8 

23.0 

18.0 

16.4 

13.8 

13.6 

14.8 

18.6 

21.6 

20.1 

25.4 

17.8 

12.6 

10.8 

14.4 

14.9 

10.0 

6.6 

8.8 

9.1 

8.7 

5.8 

6.0 

7.6 

10.6 

9.9 

8.4 


0.0 

-  .1 

-  .1 

-  .1 
.0 

-  .1 
+  .2 
+  .1 
+  .2 
+  .2 
+  .1 

-  .1 

-  .1 
+  .1 

-  .1 


-1.4 
+  .1 
+  .6 
+  .8 
-1.0 
+2.6 
+  .7 
4-  .4 

-  .8 
+  .8 
+  .6 
-1.0 
+  .8 

-  .9 

-  .1 

-  .8 
+  .6 

-  .9 

-  .5 

-  .2 

-  .1 
+  .1 
+  .2 
+  .1 
+1.0 
+  .7 
+  .2 
-1.4 

-  .5 

-  .1 
.0 

-  .4 

-  .8 

-  .2 
.0 

+  .4 

-  .6 

-  .8 
+  .4 
+  .4 
+  .2 
+  .1 

-  .1 


1,108 
1,102 
1,009 
1,090 
1,092 
1,090 
1,090 
1,086 
1,091 
1,067 
1,101 
1,104 
1,101 

i,m 


1,099 
1,106 
1,128 
1,188 
1,142 
1,148 
1,144 
1,182 
1,180 
1,188 
1,237 
1,266 
1,262 
1,195 
1,163 
1,185 
1,216 
1,203 
1,149 
1,158 
1,167 
1,161 
1,164 
1,166 
1,158 
1,154 
1,207 
1,166 
1,168 
1,152 
1,165 
1,162 
1,149 
1,137 
1,186 
1,137 
1,188 
1,127 
1,182 
1,128 
1,125 
1,133 
1,188 


MOtq./l. 


+13 

-  1 
-13 
+  1 
+  2 

-  2 
0 

-4 
+  5 

-  4 
+14 
+  8 

-  8 
+20 


-22 
+  7 
+22 
+  6 
+  9 

ij 

+38 

-  2 
+  8 
+49 
+29 

-  4 
-67 
-32 
+22 
+81 
-18 
-64 
+  9 

-  1 
+  4 
+  8 
+  2 

-  8 

-  4 
+53 
-41 

-  8 
-11 
+13 

-  3 
-IS 
-12 

-  1 
+  1 

-  4 

-  6 
+  6 

-  4 
-8 
+  8 
+  6 


4,840 
4,840 
4,840 
4,840 
4,840 
4,840 
4,840 
4,340 
4,840 
4,840 
4,340 
4,340 
4,340 
4,840 
4,840 


4,840 
4,340 
4,840 
4,340 
4,340 
4,360 
4,300 
4,380 
4,390 
4,890 
4,440 
4,470 
4,470 
4,470 
4,480 
4,480 
4,480 
4,510 
4,610 
4,510 
4,610 
4,610 
4,510 
4,610 
4,600 
4,600 
4,520 
4,K20 
4,520 
4,520 
4,510 
4,510 
4,510 
4,510 
4,610 
4,510 
4,510 
4,510 
4,610 
4,610 
4,610 
4,610 
4,610 


25,1 
26.4 
26.4 
26.1 
25.1 
26.2 
26.1 
25.1 
25.0 
25.1 
26.1 
25.4 
25.4 
26.4 
25.8 


26.3 
25.6 
26.0 
26.1 
26.3 
26.4 
26.2 
27.0 
26.9 
27.1 
27.9 
28.3 
28.2 
26.7 
26.0 
26.5 
27.1 
26.7 
26.6 
26.7 
26.7 
26.7 
25.8 
25.9 
25.7 
26.6 
26.7 
25.8 
25.7 
25.6 
25.8 
25.8 
25.6 
26.2 
25.2 
25.2 
26.1 
25.0 
25.1 
25.0 
24.9 
25.1 
25.2 


IM. 


+0.3 
.0 

-  .3 
.0 

+  .1 

-  .1 
.0 

-  .1 
+  .1 

.0 

+  .8 

.0 

.0 

+  .4 


-  .5 
+  .2 
+  .6 
+  .1 
+  .2 
+  .1 

-  .2 
+  .8 

-  .1 
+  .2 
+  .8 
+  .4 

-  .1 
-1,5 

-  .7 
+  .6 
+  .6 

-  .4 
-1.2 
+  .2 

.0 

.0 

+  .1 

+  .1 

-  ,2 

-  .1 
+1.1 

-  .9 

-  ,1 

-  .2 
+  .8 

.0 

-  .8 

-  .8 
.0 
.0 

-  .1 

-  .1 
+  .1 

-  .1 

-  .1 
+  .2 
+  .1 


FbO. 
66.6 
67.1 
66.1 
66.0 
66.6 
66.7 
66.8 
65.9 
65.4 
64.7 
64.9 
56.1 
65.8 
66.6 
66.8 


66.8 
64.9 
56.5 
57.1 
57.9 
58.3 
56.9 
67.9 
67.9 
69.1 
61.1 
60.2 
61.1 
61.0 
68.7 
62.4 
62.2 
60.6 
60.0 
W.S 
60.1 
60.8 
69.8 
60.7 
64.9 
67.8 
67.1 
66.8 
66.8 
56.0 
67.1 
66,1 
67.9 
68.1 
68.0 
67.7 
67.1 
66.7 
57.5 
67.0 
66.8 
56.4 
66.5 
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Tabli  No.  18— Continued. 

8oour  and  fill  survey.  New  Madrid  Bend— ContinaeL 

RANGB  NO.  12. 


New  Madrid  gauge. 

Set 

Datum 

Scour  and 

Datum 

Mean 
datiun 
depth. 

Change 
In  mean 

MaxI- 

DAte. 

Change 
in  24 
boon. 

mum  da- 

Baading. 

No. 

area. 

fill. 

width. 

datum 
depth. 

tum 
depth. 

1899. 

Act 

FBd. 

'""t^ 

lOOtq.JL 

FeeL 

FeeL 

Fed, 

Feet, 

Sept.  21 
6ept.a0 

5.0 

0.0 

1 

4,170 

^.2 

54.8 

4.4 

-  .1 

2 

i;i45 

+ii' 

4,170 

27.5 

"■'+6:3' 

66.6 

Ort.     6 

8.8 

-  .1 

8 

1,147 

+  2 

4,170 

27.5 

.0 

66.7 

Oct.    14 

2.9 

-  .1 

4 

1,128 

-19 

4,170 

27.1 

-  .4 

65.5 

Oct    21 

2.9 

.0 

5 

1,133 

+  5 

4,170 

27.2 

+  .1 

54.5 

Oct    2& 

2.8 

~  .1 

6 

1,133 

0 

4,170 

27.2 

.0 

56.1 

Not.    2 

8.1 

+  .2 

7 

1,135 

+  2 

4,170 

27.2 

.0 

64.3 

Nov.     9 

8.5 

+  .1 

8 

1,129 

-6 

4,170 

27.1 

-  .1 

64.6 

Not,  16 

4.6 

+  .2 

9 

1,133 

+  4 

4,170 

27.2 

+  .1 

54.4 

Not.  20 

5.8 

+  .2 

10 

1,133 

0 

4,170 

27.2 

.0 

54.8 

Not.  28 

6.0 

+  .1 

11 

1,138 

+  6 

4,170 

27.8 

+  .1 

54.6 

Dec.     6 

5.6 

-  .1 

12 

1,143 

+  6 

4,170 

27.4 

+  .1 

65.1 

Dec.  12 

5.2 

-  .1 

13 

1,161 

+  8 

4,170 

27.6 

+  .2 

66.9 

Dec.  20 

10.2 

+  .1 

14 

1,168 

+  7 

4,170 

27.8 

+  .2 

56.7 

Dec.  29 

14.7 

-  .1 

15 

1,164 

-  4 

4,170 

27.7 

-  .1 

56.9 

1900. 

Jan.     4 

9.5 

-1.4 

16 

1,120 

-84 

4,170 

26.9 

-  .8 

54.8 

Jan.   12 

6.7 

+  .1 

17 

1,134 

+14 

4,170 

27.2 

+  .8 

54.6 

Jan.  20 

14.0 

+  .6 

18 

1.130 

-  4 

4,170 

27.1 

-  .1 

54.5 

Jan.  26 

20.2 

+  .8 

19 

1,149 

+19 

4,170 

27.6 

+  .5 

64.1 

Feb.     1 

17.8 

-1.0 

20 

1,131 

-18 

4,170 

27.1 

-  .6 

68.9 

Feb.  10 

12.4 

+2.6 

21 

1,118 

-13 

4,160 

26.9 

-  .2 

62.8 

reb.  1« 

28.6 

+  .7 

22 

1,154 

+36 

4,160 

27.8 

+  .9 

54.4 

Feb.  20 

25.6 

+  .4 

23 

1,160 

-  4 

4  160 

27.7 

-  .1 

54.0 

Feb.  27 

28.2 

-  .8 

24 

1,124 

-26 

4,180 

26.9 

-  .8 

65.4 

Mar.    8 

22.4 

+  .8 

25 

1,186 

+62 

4,190 

28.3 

+1.4 

68.7 

Mar.  14 

8L0 

+  .6 

26 

1,180 

-  6 

4,240 

27.8 

-  .6 

68.7 

Mar.  21 

29.5 

-1.0 

27 

1,268 

+78 

4,280 

29.4 

+1.6 

61.7 

Mar.  27 

26.4 

+  .8 

28 

1,206 

-62 

4,280 

28.2 

-1.2 

58.8 

Apr.     4 

22.5 

-  .9 

29 

1,177 

-29 

4,270 

27.6 

-  .6 

58.1 

Apr.  12 

20.6 

-  .1 

80 

1,151 

-26 

4,270 

27.0 

-  .6 

57.3 

Apr.  18 

22.6 

-  .8 

31 

1,166 

+16 

4,270 

27.8 

+  .3 

57.5 

Apr.  25 
May     1 

24.8 

+  .5 

32 

1,202 

+36 

4,280 

28.1 

+  .8 

68.8 

28.0 

-  .9 

33 

1,185 

-17 

4  800 

27.6 

-  .5 

58.5 

May  18 

18.0 

-  .6 

34 

1,179 

-  6 

4,800 

27.4 

-  .2 

68.8 

May  15 

16.4 

-  .2 

35 

1,169 

-20 

4^800 

27.0 

-  .4 

66.9 

May  24 

13.8 

-  .1 

36 

1,147 

-12 

4,300 

26.7 

-  .3 

66.2 

May  29 

18.6 

+  .1 

37 

1,138 

-9 

4,300 

26.5 

-  .2 

54.4 

June    6 

15.2 

+  .5 

38 

1.145 

+  7 

4,300 

26.6 

+  .1 

66.0 

Jane  11 

18.6 

+  .1 

89 

1,138 

-  7 

4,300 

26.5 

-  .1 

66.7 

June  18 

21.6 

+1.0 

40 

1,166 

+28 

4,800 

27.1 

+  .6 

65.9 

June  25 

20.1 

+  .7 

41 

1,161 

-  6 

4,800 

27.0 

-  .1 

67.8 

jDly     2 

25.4 

+  .2 

42 

1,173 

+12 

4,320 

27.2 

+  .2 

57.2 

July     9 

17.8 

-1.4 

43 

1,176 

+  3 

4,820 

27.2 

.0 

68.5 

Joly  18 

12.6 

-  .5 

44 

1,165 

-21 

4,820 

26.7 

-  .5 

66.3 

July  28 

10.8 

-  .1 

45 

1,148 

-  7 

4,820 

26.6 

-  .1 

65.5 

July  30 

14.4 

.0 

46 

1,154 

+  6 

4,330 

26.7 

+  .1 

67.2 

Aug.    6 

14.9 

-  .4 

47 

1,140 

-14 

4,330 

26.8 

-  .4 

66.2 

Au^.  13 

9.9 

-  .8 

48 

1,118 

-22 

4,830 

26.8 

-  .6 

65.9 

Aug.  20 

0.5 

-  .2 

49 

1111 

-7 

4,330 

25.7 

-  .1 

66.1 

Aug.  27 

8.8 

.0 

50 

1,112 

+  1 

4,830 

25.7 

.0 

66.0 

8epL    8 

9.1 

+  .4 

51 

1,120 

+  8 

4,330 

25.9 

+  .2 

56.7 

Sept.  11 

8.7 

-  .5 

62 

1,118 

-7 

4,330 

25.7 

-  .2 

66.1 

Sept.  18 

5.8 

-  .8 

68 

1,110 

-  8 

4  330 

25.6 

-  .1 

56.8 

Sept.  26 

6.0 

+  .4 

54 

1,110 

0 

4,880 

25.6 

.0 

66.6 

Oct     8 

7.6 

+  .4 

66 

1,109 

-  1 

4,330 

25.6 

.0 

66.1 

Oct    12 

10.5 

+  .2 

66 

1,109 

0 

4,880 

25.6 

.0 

66.8 

Oct.    17 

9.9 

+  .1 

57 

1,106 

-8 

4,830 

25.5 

-.1 

56.4 

OcL   28 

8.4 

•-.1 

68 

1.117 

+11 

4,880 

25.8 

+.8 

65.8 
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Tablb  No.  IS— Continaed. 
Sooar  andfiU  mrvey,  New  Madrid  JSevui— Oontiiiiied. 

RANOB  NO.  It. 


New  Madrid  gauge. 

Set 
No. 

Datum 
area. 

Soonrand 
All. 

Datum 
width. 

Mean 
datum 
depth. 

Change 
in  mean 
datum 
depth. 

Maxi- 

Date. 

Readine. 

in  24 
hooiB. 

mum  da- 
tum 

■■*^*******©* 

depth. 

1899. 

I\BeL 

IM. 

1,142 

lOOmi.Jt 

Ibet. 

FbcL 

FfxL 

fteL 

Sept.  21 

6.0 
4.4 

0.0 
-  .1 

1 
2 

4,000 
4,000 

28.4 
28.6 

51.3 

Sept.  30 

+'8* 

*"*+6.'2' 

62.1 

Oct.     5 

3.8 

-  .1 

8 

1,147 

+  6 

4,000 

28.7 

+  .1 

62.7 

Oct,    14 

2.9 

-  .1 

4 

1,130 

-17 

4,000 

28.2 

-.6 

61.5 

Oct.    21 

2.9 

.0 

6 

1,129 

-  1 

4,000 

28.2 

.0 

61.5 

Oct.    26 

2.8 

-  .1 

6 

1136 

+  7 

4,000 

28.4 

+  .2 

62.2 

Nov.    2 

8.1 

+  .2 

7 

1,138 

+  2 

4,000 

28.4 

.0 

61.9 

Nov.    9 

8.6 

+  .1 

8 

1,130 

-8 

4,000 

28.2 

-  .2 

61.5 

Nov.  16 

4.6 

+  .2 

9 

1,138 

+  8 

4,000 

28.4 

+  .2 

52.5 

Nov.  20 

6.8 

+  .2 

10 

1136 

-  2 

4,000 

28.4 

.0 

51.8 

Nov.  28 

6.0 

+  .1 

11 

1,141 

+  6 

4,000 

28.6 

+  .1 

62.1 

Dec.     6 

5.6 

-  .1 

12 

1.140 

-1 

4,000 

28.6 

.0 

62.6 

Dec.  12 

5.2 

-  .1 

13 

1,146 

+  6 

4,000 

28.6 

+  .1 

62.8 

Dec.  20 

10.2 

+  .1 

14 

1,160 

+14 

4,000 

29.0 

+  .4 

62.7 

Dec  29 

14.7 

-  .1 

15 

i;i68 

+  8 

4,000 

29.2 

+  .2 

68.5 

1900. 
Jan.     4 

9.6 

-1.4 

16 

1,181 

-87 

4,000 

28.8 

-  .9 

62.8 

Jan.   12 

6.7 

+  .1 

17 

1,186 

+  6 

4,000 

28.4 

+  .1 

51.5 

Jan.  20 

14.0 

+  .6 

18 

1,152 

+16 

4,000 

28.8 

+  .4 

68.1 

Jan.  25 

20.2 

+  .8 

19 

1,169 

+  7 

4,000 

29.0 

+  .2 

54.3 

Feb.    1 

17.8 

-1.0 

20 

i;i67 

+  8 

4,000 

29.2 

+  .2 

55.0 

Feb.  10 

12.4 

4-2.6 

21 

1,158 

-14 

8,990 

28.9 

-  .3 

64.4 

Feb.  16 

28.6 

+  .7 

22 

1,188 

+35 

4,000 

29.7 

+  .8 

54.5 

Feb.  20 

25.8 

+  .4 

28 

1,174 

-14 

4,020 

29.2 

-  .5 

68.8 

Feb.  27 

28.2 

-  .8 

24 

1,148 

-26 

4,020 

28.6 

-  .6 

54.9 

Mar.    8 

22.3 

+  .8 

26 

1,164 

+16 

4.020 

29.0 

+  .4 

65.8 

Mar.  14 

81.0 

+  .6 

26 

1,183 

+19 

4,060 

29.0 

.0 

54.8 

Mar.  21 

29.6 

-1.0 

27 

1,207 

+24 

4,110 

29.4 

+  .4 

66.7 

Mar.  27 

26.4 

+  .3 

28 

1.210 

+  3 

4,100 

29.6 

+  .1 

69.3 

Apr.     4 

22.6 

-  .9 

29 

1,155 

-65 

4,100 

28.2 

-1.8 

56.3 

Apr.  12 

20.6 

-  .1 

30 

1,135 

-20 

4,120 

27.6 

-  .7 

63.9 

Apr.  18 

22.6 

-  .3 

81 

1.151 

+16 

4,120 

27.9 

+  .4 

68.5 

Apr.  25 

24.8 

+  .5 

32 

1,146 

-  5 

4,110 

27.9 

.0 

53.9 

May     1 

28.0 

-  .9 

88 

1,155 

+  9 

4,120 

28.0 

+  .1 

62.6 

May    8 

18.0 

-  .5 

84 

1,146 

-9 

4,130 

27.7 

-  .8 

54.8 

May  15 

16.4 

-  .2 

85 

1,165 

+19 

4,120 

28.3 

+  .6 

66.9 

May  2'! 

13.8 

-  .1 

86 

1,152 

-13 

4,120 

28.0 

-  .8 

66.3 

May  29 

18.6 

+  .1 

87 

1,141 

-11 

4180 

27.6 

-  .4 

66.5 

June    5 

16.2 

+  .6 

88 

1,182 

-  9 

4,140 

27.8 

-  .3 

68.0 

June  11 

18.6 

4-  .1 

89 

1,140 

+  8 

4,180 

27.6 

+  .3 

68.8 

June  18 

21.6 

+1.0 

40 

1,152 

+12 

4,130 

27.9 

+  .8 

56.9 

June  26 

20.2 

+  .7 

41 

1141 

-11 

4,120 

27.7 

-  .2 

65.9 

July    2 

25.4 

+  .2 

42 

1,131 

-10 

4,140 

27.3 

-  .4 

66.7 

July    9 

17.8 

-L4 

43 

1,113 

-18 

4,150 

26.8 

-  .5 

64.5 

July  16 

12.6 

-  .6 

44 

i;098 

-15 

4,150 

26.6 

-  .3 

61.9 

July  23 

10.8 

-  .1 

45 

1,093 

-  6 

4,160 

26.8 

-  .2 

62.1 

July  30 

14.4 

.0 

46 

1,106 

+18 

4,160 

26.7 

+  .4 

61.7 

Aug.    6 

14.9 

-  .4 

47 

1,106 

0 

4,150 

26.7 

.0 

63.3 

Aug.  13 

9.9 

-  .8 

48 

1,094 

-12 

4,160 

26.4 

-  .3 

62.9 

Aug.  20 

6.4 

-  .2 

49 

1,086 

-  8 

4,150 

26.2 

-  .2 

62.2 

Aug.  27 

8.8 

.0 

50 

1,087 

+  1 

4,160 

26.2 

.0 

68.1 

Sept.    3 

9.1 

+  .4 

61 

1,091 

+  4 

4,160 

26.8 

+  .1 

62.7 

Sept.  11 

8.6 

-  .6 

62 

1,066 

-  6 

4,160 

26.2 

-  .1 

62.2 

Sept.  18 

5.8 

-  .8 

68 

1,079 

-  7 

4,150 

26.0 

-  .2 

51.9 

Sept.  25 

6.2 

+  .4 

64 

1,075 

-  4 

8,160 

25.9 

-  .1 

51.6 

Oct.     3 

7.8 

+  .4 

66 

1094 

+19 

4,150 

26.4 

+  .5 

62.5 

Oct.    12 

10.6 

+  .2 

66 

1,066 

-  9 

4,150 

26.1 

-  .3 

62.3 

Oct,    17 

9.9 

+  .1 

67 

1062 

-  3 

4,150 

^s 

.0 

62.5 

Oct    23 

8.4 

-  .1 

tt 

1.1» 

+21 

4,160 

+  .6 

62.7 
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Tabub  No.  13— Gontinned. 
Scow  and  fill  gurvey.  New  Madrid  .B^nd— Oontinned« 

BANGS  MO.  14. 


New  Madrid  sauce. 

Bet 
Na 

Datum 
area. 

Scour  and 
flU. 

Datum 
width. 

Mean 
datum 
depth. 

Change 

in  mean 

datum 

depth. 

Maxi- 

Datft. 

Reading. 

Change 
in  24 
honxB. 

mum  da- 
tum 
depth. 

1809. 

FoeL 

Feet. 

1,187 

100aq./L 

•     Feet. 

FeeL 

FeeL 

FeeL 

Sept.  21 

5.0 
4.4 

0.0 
-  .1 

1 

2 

8,780 
8,780 

80.0 
80.1 

62.1 

Sept.  90 

+'4* 

"**+*.'i" 

58.7 

Oct.     6 

8.8 

-  .1 

8 

1,184 

-8 

8.780 

80.0 

-.1 

52.2 

Oct   14 

2.9 

-  .1 

4 

1,182 

-  2 

8,780 

29.9 

-  .1 

62.8 

Oct.  21 

2.9 

.0 

5 

1,180 

-2 

3^780 

29.9 

.0 

62.5 

Oct.   25 

2.8 

-  .1 

6 

1,125 

-6 

3,780 

29.8 

-  .1 

62.7 

Not.    2 

8.1 

+  .2 

7 

1,128 

+  8 

8,780 

29.8 

.0 

62.8 

Not.    9 

8.4 

+  .1 

8 

1,126 

-  2 

3,780 

29.8 

.0 

51.6 

Nov.  16 

4.5 

+  .2 

9 

1,186 

+10 

3,780 

80.1 

+  .3 

62.5 

Nov.  20 

6.8 

+  .2 

10 

1,183 

-  8 

8,780 

30.0 

-  .1 

62.8 

Nov.  28 

6.0 

+  .1 

11 

1,142 

+  9 

3,780 

80.2 

+  .2- 

62.7 

Dec    6 

6.4 

-  .1 

12 

1,141 

-  1 

3;  780 

80.2 

.0 

52.7 

Dec  12 

6.2 

-  .1 

18 

1,161 

+10 

3,780 

30.4 

+  .2 

53.4 

Dec  20 

10.2 

+  i 

14 

1,167 

+  6 

8,780 

80.6 

+  .2 

68.7 

Dec  27 

14.8 

+  .2 

15 

1,148 

-14 

8,780 

80.2 

-  .4 

5L9 

1900. 

Jan.     4 

9.6 

-1.4 

16 

1,146 

+  8 

3,780 

80.8 

+  .1 

68.8 

Jan.  12 

6.7 

+  .1 

17 

1,146 

0 

8,780 

80.3 

.0 

51.6 

Jan.  20 

14.0 

+  .6 

18 

1,169 

+28 

3,780 

80.9 

+  .6 

52.9 

Jan.  25 

20.8 

+  .8 

19 

1,176 

+  6 

3,780 

81.1 

+  .2 

54.8 

Feb.    1 

18.1 

-1.0 

20 

1,134 

-41 

3,780 

80.0 

-1.1 

52.8 

¥eb.    9 

10.4 
22.8 

+  .4 
+1.6 

21 
22 

1,132 
1,164 

3,780 
3,780 

29.9 
80.5 

51.4 

Teh.  14 

+26' 

'""^"/b 

50.8 

Feb.  20 

25.6 

+  .4 

28 

1,159 

+  6 

3,780 

80.7 

+  .2 

49.7 

Feb.  27 

28.2 

-  .8 

24 

1,160 

-  9 

3,790 

80.3 

-  .4 

52.0 

Mar.    8 

21.8 

+  .8 

25 

1,194 

+44 

3,820 

81.8 

+1.0 

52.8 

Mar.  14 

81.0 

+  .6 

26 

1,202 

+  8 

8,830 

81.4 

+  .1 

66.7 

Mar.  21 

29.6 

-1.0 

27 

1,208 

+  6 

3,820 

81.6 

+  .2 

63.6 

Mar.  27 

26.2 

+  .3 

28 

1,161 

-47 

3,790 

80.6 

-1.0 

58.1 

Apr.     4 

22.6 

-  .9 

29 

1,164 

+  8 

8,780 

80.8 

+  .2 

52.1 

Apr.  12 

20.6 

-  .1 

80 

1,177 

+18 

8,790 

81.1 

+  .8 

62.9 

Apr.  16 

22.8 

+  .6 

81 

1,176 

-  1 

3,800 

80.9 

-  .2 

52.9 

PI 

24.8 

+  .6 

82 

1,196 

+19 

8,820 

81.8 

+  .4 

53.0 

2S.0 

-  .9 

88 

1,180 

-15 

8,880 

80.8 

-  .5 

54.7 

May    8 

18.0 

-  .5 

34 

1,144 

-86 

8,820 

29.9 

-  .9 

54.8 

May  14 

16.6 

-  .8 

35 

1,141 

-  8 

8820 

29.9 

.0 

63.8 

May  22 

14.1 

-  .1 

86 

1,142 

+  1 

8,820 

29.9 

.0 

54.1 

May  28 

18.6 

.0 

87 

1,122 

-20 

8,820 

29.4 

-  .5 

62.6 

Jtme  6 

15.2 

+  .5 

38 

1,126 

+  4 

8,810 

29.6 

+  .2 

58.0 

June  11 

18.6 

+  .1 

39 

1,126 

0 

8,810 

29.6 

.0 

52.4 

June  19 

2L5 

.0 

40 

1,076 

-60 

8,800 

28.8 

-1.8 

48.7 

Jane  25 

20.2 

+  .7 

41 

1,113 

+37 

8,860 

28.8 

+  .6 

60.4 

July    2 

25.4 

+  .2 

42 

1,157 

+44 

8,860 

80.0 

+1.2 

68.8 

i^^Jy  £ 

17.8 

-1.4 

48 

1,114 

-43 

8,860 

28.9 

-1.1 

51.6 

July  17 

12.8 

-  .6 

44 

1,075 

-89 

8,860 

27.8 

-1.1 

49.7 

July  28 

10.8 

-  .1 

45 

1,096 

+20 

8,860 

28.4 

+  .6 

61.1 

July  80 

14.4 

.0 

46 

1,119 

+24 

8,860 

29.0 

+  .6 

61.8 

Aug.    6 

14.9 

-  .4 

47 

1,124 

+  5 

3,860 

29.1 

+  .1 

51.8 

Aug.  13 

9.9 

-  .8 

48 

1,118 

-U 

3,860 

28.8 

-  .8 

60.0 

Aug.  20 

6.4 

-  .2 

49 

1,106 

-7 

8,860 

28.7 

-  .1 

60.2 

Aug.  27 

&8 

.0 

60 

1,110 

+  4 

8,860 

28.8 

+  .1 

50.1 

Sept   8 

9.1 

+  .4 

51 

1,112 

+  2 

8,860 

28.8 

.0 

50.7 

Sept  11 

&6 

-  .5 

62 

1,100 

-12 

8860 

28.5 

-  .8 

50.8 

8<^tl8 

5-2 

-  .8 

68 

1,099 

-  1 

8,860 

28.5 

.0 

49.9 

89t26 

0.2 

+  .4 

54 

1,097 

-2 

8,860 

28.4 

-  .1 

49.5 

Oct     8 

7.8 

+  .4 

55 

1,119 

+22 

8,860 

29.0 

+  .6 

60.0 

Oct   12 

10.0 

+  .2 

66 

1106 

-IS 

8,860 

28.7 

-  .8 

49.4 

Oct   17 

9.9 

+  .1 

57 

1,101 

-5 

8,860 

28.6 

-  .2 

60.1 

Oct  28 

&4 

-.1 

68 

im 

+12 

sloao 

28.B 

+  .8 

40.9 
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Tablb  No.  18-— Continiied. 
Boour  andfiU  iwrvey,  New  Madrid  Bend^-ConHaaed. 

RANQB  NO.  lA. 


New  Madrid  flrauce. 

Set 
No. 

Datum 
area. 

Scour  and 
flU. 

Datnm 
width. 

Mean 
datum 
depth. 

Change 
in  mean 

depth. 

MrtI- 

Date. 

Reading. 

Change 
in  2! 
hours. 

mum  da- 
depth. 

1899. 

JPecL 

JFM. 

1,171 

lOOBq.JL 

j%«e. 

FeeL 

FuL 

FBd, 

Sept.  21 
Sept.  80 

6.0 
4.4 

0.0 
-  .1 

1 
2 

8,300 
8,800 

85.7 
35.5 

47.1 

-'7* 

....^.... 

47.4 

Oct.     6 

3.8 

-  .1 

3 

1,172 

+  1 

8,300 

35.5 

.0 

47.2 

Oct.    14 

2.9 

^    1 

1,171 

-  1 

3,800 

35.5 

.0 

46.1 

Oct    21 

2.9 

!o 

1,176 

f  6 

3,300 

85.6 

+  .1 

46.5 

Oct.    25 

2.8 

-  .1 

1,178 

+  2 

3,800 

85.7 

+  .1 

46.7 

Nov.    2 

8.1 

+  .2 

1,165 

-13 

3,300 

85.8 

-  .4 

46.9 

Not.    9 

3.4 

+  .1 

1,166 

+  1 

8,800 

35.3 

.0 

47.1 

Nov.  16 

4.5 

+  .2 

1,176 

+10 

3,300 

36.6 

+  .8 

47.1 

Nov.  20 

5.8 

+  .2 

10 

1,186 

+10 

8,800 

35.9 

+  .8 

46.9 

Nov.  28 

6.0 

+  .1 

11 

1,185 

-  1 

8,800 

35.9 

.0 

47.1 

Dec.    6 

5.6 

.0 

12 

1,182 

-  3 

3,800 

35.8 

-  .1 

47.1 

Deo.  12 

5.2 

-  .1 

13 

1,181 

-  1 

3,300 

35.8 

.0 

47.4 

Dec.  20 

10.2 

+  .1 

14 

1,200 

+19 

3,300 

36.4 

+  .6 

47.7 

Dec.  27 

14.8 

+  .2 

15 

1,206 

+  6 

8,300 

86.5 

+  .1 

47.9 

1900. 
Jan.     4 

9.6 

-1.4 

16 

1,161 

-45 

8,800 

85.2 

-L8 

47.8 

Jan.  12 

6.7 

+  .1 

17 

1,168 

-  3 

3,800 

85.1 

-  .1 

48.0 

Jan.  20 

14.0 

+  .6 

18 

1,178 

+20 

8,800 

35.7 

+  .6 

49.3 

Jan.  26 

20.3 

+  .8 

19 

1,194 

+16 

8.800 

36.2 

+  .5 

48.3 

Feb.    1 

18.1 

-1.0 

20 

1,196 

+  2 

8.800 

86.2 

.0 

48.4 

Feb.    9 

10.4 
22.8 

+  .4 
+1.6 

21 
22 

1.174 
1,198 

3,800 
8,310 

85.6 
86.2 

49  1 

Feb.  14 

+  2* 

'6* 

49.5 

Feb.  20 

25.6 

+  .4 

28 

1,213 

+15 

3,810 

36.6 

+  .4 

49.7 

Feb.  27 

23.2 

-  .8 

24 

1,182 

-81 

3;  320 

85.6 

-1.0 

48.1 

Mar.    8 

21.9 

+  .8 

'    26 

1,226 

+44 

8.820 

86.9 

+1.8 

51.8 

Mar.  14 

81.0 

+  .6 

26 

1,206 

-20 

3,880 

86.2 

-  .7 

47.5 

Mar.  21 

29.6 

-1.0 

27 

1,208 

+  2 

8,280 

86.8 

+  .6 

47.3 

Mar.  27 

26.3 

+  .3 

28 

1,216 

+  8 

8,270 

87.2 

+  .4 

60.1 

Apr.    4 

22.6 

-  .9 

29 

1,210 

-  6 

8,200 

87,8 

+  .6 

50.2 

Apr.  12 

20.6 

-  .1 

SO 

1,213 

+  8 

8,220 

87.7 

-  .1 

49.5 

Apr.  16 

22.8 

+  .6 

81 

1,229 

+16 

8,220 

88.2 

+  .5 

49.9 

Apr.  26 
Miy     1 

24.8 

+  .5 

82 

1,196 

-34 

8,230 

87.0 

-1.2 

50.1 

23.1 

-  .9 

88 

1.174 

-21 

8,200 

86.7 

-  .3 

45.7 

May    8 

18.0 

-  .5 

84 

1,192 

+18 

8,220 

87.0 

+  .3 

48.4 

May  14 

16.6 

-  .3 

85 

1,194 

+  2 

8  220 

87.1 

+  .1 

48.8 

May  22 

14.1 

-  .1 

86 

1,203 

+  9 

8,220 

37.4 

+  .8 

48.6 

May  28 

18.6 

.0 

37 

1,197 

-6 

8,220 

37.2 

-  .2 

49.5 

June   6 

15.3 

+  .6 

88 

1,199 

+  2 

8,220 

37.2 

.0 

49.0 

June  11 

18.6 

+  .1 

39 

1,221 

+22 

3,220 

37.9 

+  .7 

48,5 
48.7 

Juno  19 

21.5 

.0 

40 

1,201 

-20 

8,220 

37.8 

-  .6 

June  25 

20.2 

4-  .7 

41 

1,220 

+19 

3,220 

87.9 

+  .6 

49.5 

July    2 

25.4 

+  .2 

42 

1,212 

-  8 

8,240 

37.4 

-  .5 

51.1 

July    9 

17.8 

-1.4 

48 

1,212 

0 

8,240 

87.4 

.0 

49.7 

July  17 

12.3 

-  .6 

44 

1,210 

-  2 

8,240 

37.8 

-  .1 

49.8 

July  28 

10.8 

-  .1 

46 

1,209 

-  1 

8, 2(0 

87.3 

.0 

40.1 

July  30 

14.4 

.0 

46 

1,227 

+18 

8, 2(0 

87.9 

+  .6 

60.8 

Aug.    6 

14.8 

-  .4 

47 

1,211 

-16 

8,250 

37.3 

-  .6 

60.1 

Aug.  18 

9.9 

-  .8 

48 

1,176 

-35 

8,260 

36.2 

-1.1 

49.1 

Aug.  20 

6.4 

-  .2 

49 

1,162 

-14 

8,2G0 

35.8 

-  .4 

48.7 

Aug.  27 

8.8 

.0 

50 

1,168 

+  6 

8,250 

35.9 

+  .1 

48.6 

Sept.    3 

9.1 

+  .4 

51 

1,164 

-  4 

8.2G0 

35.8 

-  .1 

48.7 

Sept.  11 

8.6 

-  .5 

92 

1.148 

-16 

8.250 

85.8 

-  .6 

49.3 

Sept.  18 

5.8 

-  .3 

68 

1141 

-  7 

8.250 

85.1 

-  .2 

48.4 

Sept,  25 

6.2 

+  .4 

54 

1,189 

-  2 

8^260 

85.0 

-  .1 

48.0 

Oct.     8 

7.8 

+  .4 

55 

1,149 

+10 

8.250 

86.4 

+  .4 

48.1 

Oct.    12 

10.6 

+  .2 

56 

1,149 

0 

8.250 

86.4 

.0 

48.4 

Oct    17 

9.9 

+  .1 

57 

1,133 

-16 

8.250 

84.9 

-  .5 

48.5 

Oct   23 

8.4 

-  .1 

68 

1,149 

+16 

81260 

86.4 

+  .6 

48.6 
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Tablb  No.  13— Continued. 

Soowr  and  fiU  mney,  New  Madrid  Serul— Oontinaed. 

BANGS  NO.  le. 


Date. 


New  Madrid  gauge. 

Set 
No. 

Reading. 

C^e 

hours. 

Fed. 

FixL 

5.0 

0.0 

1 

4.4 

-  .1 

2 

3.9 

-.1 

3 

8.0 

-  .1 

4 

2.8 

+  .1 

5 

2.8 

-  .1 

6 

3.1 

+  .2 

7 

3.4 

+  .1 

8 

4.6 

+  .2 

9 

5.8 

.0 

10 

6.0 

+  .1 

11 

5.6 

.0 

12 

5.2 

-  .1 

13 

10.2 

+  .6 

14 

14.8 

+  .2 

16 

9.6 

-1.4 

16 

6.7 

+  .1 

17 

18.9 

+  .6 

18 

20.3 

+  .8 

19 

18.0 

-1,0 

20 

10.4 

+  .4 

21 

22.2 

+1.6 

22 

25.6 

+  .4 

28 

28.2 

-  .8 

24 

22.0 

+  .8 

25 

81.0 

+  .6 

26 

29.7 

-1.0 

27 

26.8 

+  .8 

28 

22.6 

-  .9 

29 

20.6 

-  .1 

80 

22.8 

+  .6 

31 

24.8 

+  .5 

82 

23.1 

-  .9 

33 

18.0 

-  .5 

84 

16.5 

-  .8 

85 

14.1 

-  .1 

86 

13.6 

.0 

87 

15.4 

+  .5 

88 

18.6 

+  .1 

39 

21.5 

.0 

40 

20.2 

+  .7 

41 

25.2 

-  .8 

42 

17.8 

-1.4 

48 

12.3 

-  .6 

44 

10.8 

-  .1 

45 

14.4 

.0 

46 

14.8 

-  .4 

47 

9.9 

-  .8 

48 

6.4 

-  .2 

49 

8.8 

.0 

60 

9.2 

+  .4 

51 

8.6 

-  .5 

52 

5.8 

-  .3 

58 

6.2 

+  .4 

54 

7.8 

+  .4 

55 

10.6 

+  .2 

56 

9.9 

+  .1 

57 

8.4 

-  .1 

58 

Datum 
area. 


Scour  and 
fiU. 


Datum 
width. 


Mean 

Change 

datum 
depth. 

in  mean 
datum 
depth. 

FeeL 

I^. 

81.9 
32.2 

■  ■+6.'8' 

32.0 

-  .2 

31.6 

-  .4 

81.9 

+  .3 

31.8 

-  .1 

31.9 

+  .1 

31.9 

.0 

32.1 

+  .2 

81.9 

-  .2 

32.2 

+  .8 

32.3 

+  .1 

32.6 

+  .3 

32.3 

-  .8 

83.4 

+1.1 

32.8 

-  .6 

32.9 

+  .1 

33.5 

+  .6 

84.3 

+  .8 

34.3 

.0 

83.8 
34.8 

**"+*;6' 

34.8 

.0 

34.8 

.0 

84.4 

-  .4 

84.1 

-  .8 

84.5 

+  .4 

85.0 

+  .6 

36.2 

+  .2 

85.2 

.0 

86.6 

+  .4 

85.7 

+  .1 

84.0 

-1.7 

84.8 

+  .3 

84.6 

+  .8 

34.5 

-  .1 

84.6 

+  .1 

36.0 

+  .4 

86.5 

+  .5 

33.7 

-1.8 

33.9 

+  .2 

34.8 

+  .9 

83.7 

-1.1 

83.8 

-  .4 

83.4 

+  .1 

34.4 

+1.0 

34.1 

-  .3 

83.6 

-  .5 

33.4 

-  .2 

33.7 

+  .8 

33.9 

+  .2 

33.5 

-  .4 

33.6 

.0 

38.6 

.0 

38.8 

-  .2 

88.6 

+  .3 

88.1 

-  .6 

88.7 

+  .6 

Maxi- 
mum  da- 
tum 
depth. 


1899. 
Sept  21 
Sept.  30 
Oct.  4 
Oct  18 
Oct  20 
Oct.  25 
Nov.  2 
Nov.  9 
Nov.  16 
Nov.  21 
Nov.  28 
Dec.  5 
Dec.  12 
Dec.  19 
Dec.  27 

1900. 
Jan.  4 
Jan.  12 
Jan.  20 
Jan.  26 
Feb.  1 
Feb.  9 
Feb.  14 
Feb.  20 
Feb.  27 
Mar.  8 
Mar.  14 
Mar.  21 
Mar.  27 
Apr.  4 
Apr.  12 
Apr.  16 
Apr.  26 
Utiy  1 
May  8 
May  14 
May  22 
May  28 
June  5 
June  11 
June  19 
June  26 
July  8 
July  9 
July  17 
July  23 
July  30 
Aug.  6 
Aug.  13 
Aug.  20 
Aug.  27 
Sept  8 
Sept  11 
Sept.  18 
Sept  25 
Oct  3 
Oct  12 
Oct  17 
Oct   28 


jM.Jt. 
1,172 
1,181 
1,176 
1,159 
1,170 
1,166 
1,171 
1, 172 
1,178 
1,171 
1,181 
1,185 
1.198 
1,186 
1,224 


1.202 
1,208 
1,228 
1,257 
1,267 
1,240 
1,272 
1,273 
1.279 
1,268 
1,264 
1,277 
1,296 
1,296 
1.297 
1,313 
1,821 
1,258 
1,269 
1,276 
1,275 
1,281 
1,296 
1,314 
1,254 
1,256 
1,287 
1,249 
1,237 
1,240 
1,275 
1.269 
1,249 
1.242 
1,264 
1,262 
1,248 
1.245 
1,245 
1,238 
1,250 
1,238 
1,268 


lOOsq.JL 


+  9 

-  6 
-16 
+11 

-  4 
+  6 
+  1 
+  0 

-  7 
+10 
+  4 
+18 
-18 
+39 


+  6 

+20 

+29 

0 


+16 
+  1 
+  6 
-11 

-  4 
+18 
+18 
+  1 
+  1 
+16 
+  8 
-63 
+11 
+  7 

-  1 
+  6 
+15 
+18 
-60 
+  2 
+31 
-38 
-12 
+  8 
+35 

-  6 
-20 

-  7 
+12 
+  8 
-14 

-  3 
0 

-  7 
+12 
-17 
+20 


FuL 
3,670 
3,670 
8,670 
8,670 
8,670 
8,670 
8,670 
3,670 
3.670 
3.670 
8,670 
3,fl!70 
8,670 
8,670 
8,670 


8,670 
8,670 
3,i>70 
3,670 
3,670 
3,670 
8,660 
3.660 
3,680 
8,690 
8,710 
3,700 
8,700 
8,680 
3,680 
8,690 
8,700 
8,700 
3,700 
8,690 
8,700 
3,700 
8,700 
3,700 
8.720 
8,700 
8,700 
8,710 
8,720 
8,710 
8,710 
8,720 
8,720 
8,720 
3,720 
3,720 
3,720 
3,720 
8,720 
8.720 
8,720 
8,720 
8,720 


Feet. 
38.9 
89.6 
89.1 
88.5 
89.1 
42.7 
38.4 
89.1 
39.1 
38.9 
39.2 
39,5 
39.9 
89.8 
48.0 


40.8 
40.5 
41.9 
42.9 
40.9 
42.1 
44.5 
44.9 
46.1 
44.8 
47.1 
47.9 
46.1 
45.7 
44.6 
45.6 
46.1 
44.7 
46.9 
45.9 
48,1 
46.5 
47.0 
48.5 
46.7 
48.0 
44.7 
45.7 
48.8 
43.1 
43.9 
42.6 
42.6 
42.7 
43.1 
43.8 
48.8 
41.9 
42.6 
42.5 
48.2 
42.1 
42.5 
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186       JftEPOET   OF  THE   CHIEF   OF  BNGINBEBS,  U.  8.  ABMY. 

Tablk  No.  13 — Continaed. 
Scour  and  fill  survey ,  New  Madrid  Bend----Coniiaaed, 

RANGE  NO.  17. 


New  Madrid  ffaujre. 

Change 
in  24 
houiB. 

Set 
No. 

Datum 
area. 

Scour  and 
fill. 

Datum 
¥ridth. 

Fetl. 

Mean 
depth. 

Change 
in  mean 
datum 
depth. 

FeeL 

Maxi- 

Date. 

Reading. 

mum  da- 
depth. 

1899. 

iitet 

net. 

^«"?;4 

m9q.fi. 

FeeL 

FeeL 

8ept.  21 

5.0 

0.0 

1 

4,800 

29.9 

39.4 

Sept.  30 

4.4 

-  .1 

2 

1,280 

-*6* 

4,800 

29.8 

■■'i:6.T 

39.8 

Oct.     4 

8.9 

-  .1 

3 

1,277 

-  3 

4,300 

29.7 

-  .1 

89.7 

Oct   13 

8.0 

-  .1 

4 

1,289 

-18 

4,300 

29.8 

-  .4 

89.6 

Oct   20 

2.8 

+  .1 

5 

1,277 

+18 

4,300 

29.7 

+  .4 

39.4 

Oct   25 

2.8 

-  .1 

6 

1,276 

-  1 

4,300 

29.7 

.0 

39.7 

Nov.    2 

3.1 

+  .2 

7 

1,277 

+  1 

4,300 

29.7 

.0 

88.9 

Nov.    9 

3.4 

+  .1 

8 

1,273 

-  4 

4,300 

29.6 

-  .1 

89.1 

Nov.  16 

4.5 

+  .2 

9 

1,276 

+  8 

4,300 

29.7 

+  .1 

39.8 

Nov.  21 

5.8 

.0 

10 

1,285 

+  9 

4,300 

29.9 

+  .2 

39.9 

Nov.  28 

6.0 

+  .1 

11 

1,283 

-2 

4,300 

29.8 

-  .1 

89.7 

Dec.    5 

5.6 

.0 

12 

1,293 

+10 

4,300 

30.1 

+  .8 

40.1 

Dec.  12 

5.2 

-  .1 

18 

1,294 

+  1 

4,800 

30.1 

.0 

40.9 

Dec.  19 

10.2 

+  .6 

14 

1,288 

-  6 

4,300 

30.0 

-  .1 

39.9 

Dec.  27 

14.8 

+  .2 

16 

]«828 

+40 

4,800 

30.9 

+  .9 

89.6 

1900. 

Jan.     4 

9.7 

-1.4 

16 

1,806 

-22 

4,800 

80.4 

-  .5 

88.8 

Jan.   12 

6.7 

+  .1 

17 

1,810 

+  4 

4,800 

80.5 

+  .1 

88.6 

Jan.  20 

13.9 

+  .6 

18 

1,344 

+34 

4^800 

81.8 

+  .8 

89.9 

Jan.  25 

20.3 

+  .8 

19 

1,371 

+27 

4.800 

81.9 

+  .6 

40.9 

Feb.    1 

18.0 

-1.0 

20 

1,367 

-  4 

4,800 

31.8 

-  .1 

42.1 

Feb.    9 

10.3 

+  .4 

21 

1,355 

4.810 

81.4 

41  2 

Feb.  14 

22.2 

+1.6 

22 

1,374 

+  *7* 

4.820 

31.8 

.'6' 

42!  1 

Feb.  20 

25.6 

+  .4 

23 

1,375 

+  1 

4.800 

82.0 

+  .2 

42.4 

Feb.  27 

23.2 

-  .8 

24 

1,328 

-47 

4,810 

30.8 

-1.2 

40.7 

Mar.    8 

22.0 

+  .8 

25 

1,359 

+31 

4,290 

3L7 

+  .9 

39.3 

Mar.  14 

31.0 

+  .6 

26 

1,334 

-25 

4,290 

81.1 

-  .6 

41.3 

Mar.  21 

29.8 

-1.0 

27 

1,352 

+18 

41280 

8L6 

+  .5 

40.4 

Mar.  27 

26.3 

+  .3 

28 

1,383 

+31 

4,260 

82.6 

+  .9 

41.8 

Apr.    4 

22.6 

-  .9 

29 

1,351 

-32 

4,260 

3L7 

-  .8 

41.8 

Apr.  12 

20.6 

-  .1 

30 

1,874 

+23 

4,260 

32.8 

+  .6 

41.7 

Apr.  16 

22.8 

+  .6 

31 

1,885 

+  11 

4,260 

32.6 

+  .2 

4L1 

Apr.  26 

24.8 

+  .5 

82 

1,415 

+30 

4,260 

38.2 

+  .7 

41.6 

May     1 

28.2 

-  .9 

33 

1,894 

-21 

4,260 

82.7 

-  .5 

41.7 

May    8 

18.0 

-  .5 

34 

1,382 

-12 

4,260 

82.4 

-  .3 

41.6 

May  14 

16.5 

-  .3 

35 

1,366 

-16 

4,260 

82.1 

-  .3 

40.7 

May  22 

14.1 

-  .1 

36 

1,368 

+  2 

4,260 

32.1 

.0 

41.2 

May  28 

13.6 

.0 

87 

1,365 

-  3 

4,260 

32.0 

-  .1 

40.6 

June    6 

15.4 

+  .5 

38 

1,380 

+15 

4,260 

32.4 

+  .4 

41.1 

June  12 

18.4 

-  .2 

39 

1,406 

+23 

4,250 

38.0 

+  .6 

40.1 

June  19 

21.4 

.0 

40 

1,401 

-  2 

4,260 

32.9 

-  .1 

4L7 

June  27 

22.0 

+1.2 

41 

1,422 

+21 

4.250 

83.6 

+  .6 

41.8 

July    3 

25.2 

-  ,3 

42 

1,452 

+3) 

4,260 

34.1 

+  .6 

41.8 

July    9 

17.7 

-1.1 

43 

1,421 

-:u 

4,260 

83.4 

-  .7 

41.9 

July  17 

12.3 

-  .6 

44 

1,382 

-39 

4,260 

82.4 

-1.0 

40.9 

July  23 

10.8 

-  .1 

45 

1,436 

+54 

4,260 

8:?.  7 

+1.3 

42.2 

July  30 

14.4 

.0 

46 

1,438 

+  2 

4,270 

33.7 

.0 

42.9 

Aug.    6 

14.8 

-  .4 

47 

1,402 

-88 

4.270 

32.8 

-  .9 

41.6 

Aug.  13 

9.8 

-  .8 

48 

1,400 

-  2 

4,270 

82.8 

.0 

42.1 

Aug.  20 

6.4 

-  .2 

49 

1,385 

-15 

4.270 

32.4 

-  .4 

41.1 

Aug.  27 

8.8 

.0 

60. 

1,377 

-  8 

4.270 

32.2 

-  .2 

40.1 

Sept.    3 

9.2 

+  .4 

51 

1,378 

+  1 

4,270 

82.8 

+  .1 

40.8 

Sept.  11 

8.6 

-  .5 

52 

1,331 

-47 

4,270 

31.2 

-1.1 

88.9 

Sept  18 

5.8 

-  .3 

58 

1,823 

-  8 

4,270 

81.0 

-  .2 

38.6 

Sept  25 

6.2 

+  .4 

54 

1,315 

-  8 

4,270 

30.8 

-  .2 

87.6 

Oct     8 

7.8 

+  .4 

55 

1,824 

+  9 

4,270 

31.0 

+  .2 

38.1 

Oct   12 

10.6 

+  .2 

56 

1,865 

+41 

4,270 

82.0 

+1.0 

89.6 

Oct   17 

9.9 

+  .1 

57 

1,329 

-36 

4,270 

81.1 

-  .9 

87.7 

Oct   28 

8.4 

-  .1 

68 

1,860 

+21 

4,270 

81.6 

+  .6 

88.6 
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Tablb  No.  19— Gontmnad. 

Soour  and  fin  turvey,  New  Madrid  Bendr-ConUnned* 

&ANQB  NO.  IS. 


New  Madrid  gauge. 

Set 
No. 

Datum 
area. 

Scour  and 
fill. 

Datum 
width. 

Mean 
datum 
depth. 

Change 

in  mean 

datum 

depth. 

Majd- 

Date. 

Reading. 

Change 
in  24 
hours. 

mum  da* 

tnm 

depth. 

1899. 

FuL 

Feet. 

1,818 

lOOtq./L 

FseL 

FM. 

Fbei, 

Foet. 

Sept,  21 
Sept  29 

5.0 

4.4 

0.0 
-  .1 

1 
2 

4,860 
4,860 

80.4 
30.2 

38.1 

-'6* 

*"*i:6.'2* 

38.1 

Oct.     4 

8.9 

-  .1 

8 

1»816 

-8 

4,860 

80.2 

.0 

88.1 

Oct   13 

8.0 

-  .1 

4 

1,804 

-U 

4,860 

29.9 

-  .3 

37.8 

Oct  20 

2.8 

+  .1 

6 

1,316 

+11 

4,860 

80.2 

+  .3 

88.7 

Oct   25 

2.8 

-.1 

6 

1,814 

-  1 

4,860 

80.1 

-  .1 

38.3 

Nov.    2 

8.1 

+  .2 

7 

1,816 

+  2 

4,860 

30.2 

+  .1 

89.4 

Nov.  10 

8.6 

+  .2 

8 

1,828 

+  7 

4,860 

80.8 

+  .1 

39.4 

Nov.  16 

4.5 

+  .2 

•9 

1,824 

+  1 

4.860 

80.4 

+  .1 

89.6 

Nov.  21 

6.8 

.0 

10 

1,827 

+  8 

4,860 

80.4 

.0 

39.4 

Nov.  28 

6.0 

+  .1 

11 

1,828 

+  1 

4,860 

80.5 

+  .1 

89.0 

Dec.     6 

6.6 

.0 

12 

1,848 

+16 

4,860 

80.8 

+  .8 

40.1 

Dec,  18 

5.8 

+  .1 

18 

1,849 

+  6 

4,860 

30.9 

+  .1 

40.9 

Dec.  19 

10.2 

+  .6 

14 

1,832 

-17 

4,860 

80.6 

-  .8 

89.9 

Dec.  27 

14.8 

+  .2 

16 

1,406 

+74 

4,860 

82.2 

+1.6 

41.1 

1900. 

Jan.    4 

9.7 

-1.4 

16 

1,409 

+  8 

4.870 

82.2 

.0 

41.8 

Jan.  12 

6.7 

+  .1 

17 

1,401 

-8 

4.880 

82.0 

-  .2 

41.1 

Jan.  19 

18.8 

+  .8 

18 

1,888 

-18 

6.880 

81.6 

-  .4 

88.5 

Jan.  25 

20.4 

+  .8 

19 

1,427 

+44 

4,400 

82.4 

+  .8 

42.5 

Feb.    1 

18.0 

-1,0 

20 

1,461 

+24 

4,400 

83.0 

+  .6 

41.7 

Feb     9 

10.2 
22.2 

Ut 

21 
22 

1,487 
1.468 

4,430 
4,460 

32.4 
82.7 

40.4 

Feb.  14 

+  2' 

""-'.'i' 

42.2 

Feb,  20 

26.6 

+  .4 

28 

1,422 

-81 

4.450 

82,0 

-  .7 

41.5 

Feb.  27 

28.8 

-.8 

24 

1,421 

-  1 

4.460 

81.9 

-  .1 

41.7 

Mar.    8 

22.0 

+  .8 

25 

1,426 

+  4 

4,600 

81.7 

-  .2 

41.4 

Mar.  14 

80.9 

+  .6 

26 

1,425 

0 

4,610 

81.6 

-  .1 

40.9 

Mar.  21 

29.8 

-1.0 

27 

1,406 

-20 

4,600 

81.2 

-  .4 

41.5 

Mar.  27 

26.8 

+  .8 

28 

1,416 

+11 

4.600 

81.6 

+  .8 

41.8 

Apr.    4 

22.6 

-  .9 

29 

1,881 

-86 

4.600 

30.7 

-  .8 

89.9 

Apr.    9 

20.6 

-  .1 

80 

1885 

+  4 

4.490 

80.8 

+  .1 

88.3 

Apr.  17 

22.9 

+  .8 

81 

1,886 

+  1 

4,600 

80.8 

.0 

89.1 

Apr.  26 
May    1 

24.7 

+  .6 

82 

1,418 

+32 

4,510 

81.4 

+  .6 

89.8 

28.2 

-.9 

88 

1,485 

+17 

4.620 

81.7 

+  .3 

40.9 

May    8 

18.1 

-  .6 

84 

1,894 

-41 

4,620 

80.8 

-  .9 

89.1 

May  14 

16.5 

-  .8 

85 

1,880 

-14 

4,520 

80.6 

-  .3 

89.6 

May  22 

14.1 

-  .1 

86 

1405 

+26 

4,680 

81.0 

+  .5 

41.3 

May  28 

18.6 

.0 

87 

1,418 

+18 

4,640 

81.2 

+  .2 

39.7 

June  6 

16.4 

+  .6 

88 

1,448 

+26 

4,540 

81.8 

+  .6 

40.1 

June  12 

18.4 

-.2 

89 

1448 

0 

4,640 

81.8 

.0 

40.2 

June  19 

21.4 

.0 

40 

i;485 

-8 

4,660 

31.6 

-  .8 

40.5 

June  27 

22.1 

+1.2 

41 

1,600 

+65 

4,640 

83.0 

+1.5 

40.9 

July    8 

26.2 

-  .8 

42 

1,466 

-34 

4.570 

82.1 

-  .9 

40.9 

July  10 

17.0 

-1.2 

48 

1,426 

-41 

4,670 

81.2 

-  .9 

41.1 

July  17 

12.8 

-  .6 

44 

1,414 

-U 

4,680 

30.9 

-  .3 

88.9 

July  28 

10.8 

-  .1 

45 

.    1,414 

0 

4,580 

80.9 

.0 

89.8 

July  81 

14.6 

+  .2 

46 

1  448 

+29 

4,680 

81.6 

+  .6 

39.8 

Aug.    6 

14.8 

-  .4 

47 

1,892 

-61 

4,680 

30.4 

-1.1 

38.5 

Aug.  14 

9.4 

-  .7 

48 

1,421 

+29 

4,680 

81.0 

+  .6 

89.6 

Aug.  20 

6.4 

-  .2 

49 

1,868 

-58 

4,680 

29.8 

-1.2 

86.3 

Aug.  27 

8.8 

.0 

60 

1,870 

+  7 

4,680 

29.9 

+  01 

87.2 

Sept    4 

9.4 

+  .4 

61 

1,401 

+81 

4,580 

80.6 

+  .7 

87.6 

Bept  11 

8.6 

-  .6 

62 

1,894 

-7 

4,580 

80.4 

-  .2 

87.9 

Sept  18 

6.8 

-  .8 

68 

1,886 

-  8 

4,680 

80.8 

-  .1 

37.9 

Sept  25 

6.2 

+  .4 

54 

1,898 

+12 

4,680 

80.5 

+  .2 

87.6 

Oct     8 

7.8 

+  .4 

66 

1^898 

-  6 

4,680 

80.4 

-  .1 

87.1 

Oct   18 

10.5 

.0 

66 

1892 

-  1 

4,680 

80.4 

.0 

87.6 

Oct   17 

9.9 

+  .1 

67 

1,881 

-11 

4,580 

80.2 

-  .2 

86.6 

Oct  M 

a4 

.0 

58 

i408 

+» 

4.580 

80.7 

+  .6 

87.5 
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188       BEPOBT   OF  THE   CHIEF   OF   EKOHCEEBS,  U.   8.   ARMY. 

Tablb  No.  lS--Continii6<L 
Soout  andfUl  wrvey^  New  Madrid  Bmi^— Oontinaed. 

RANGE  NO.  Vk 


New  Madrid  gauge. 

Set 
No. 

Datum 
area. 

Scour  and 
fill. 

Datum 
width. 

Mean 
datum 
depth. 

Change 
in  mean 
datum 
depth. 

MazJ- 

Date. 

Beading. 

houxa. 

mum  da- 
tum 
depth. 

1899. 

Ftei, 

FeA. 

lOOmi.JL 

Ret. 

FM. 

Aet 

Ftei. 

Sept.  21 
Sept.  29 

6.0 
4.4 

0.0 
-  .1 

5,200 
5,200 

26.2 
26.2 

39.6 

+  8* 

6."6' 

89.5 

Oct.     4 

8.9 

-  .1 

1.860 

-  8 

5,200 

26.2 

.0 

89.2 

Oct.   18 

8.0 

-  .1 

1,846 

-14 

5,200 

25.9 

-  .8 

38.5 

Oct   20 

2.8 

+  .1 

1,857 

+11 

5,200 

26.1 

+  .2 

39.7 

Oct.   26 

2.8 

-  .1 

1,352 

-  5 

5.200 

26.0 

-  .1 

40.8 

Not.    2 

8.1 

+  .2 

1,344 

-  8 

5.200 

25.8 

-  .2 

89.4 

Nov.    9 

8.4 

+  .1 

1,860 

+  6 

5,200 

26.0 

+  .2 

89.6 

Nov.  16 

4.6 

+  .2 

1,361 

+11 

5,200 

26.2 

+  .2 

89.7 

Nov.  21 

6.8 

.0 

10 

1,871 

+10 

5,200 

26.4 

+  .2 

89.5 

Nov.  27 

6.0 

+  .1 

11 

1,866 

-5 

5.200 

26.3 

-  .1 

89.3 

Dec.    6 

6.6 

.0 

12 

1,878 

+12 

5,200 

26.5 

+  .2 

40.1 

Dec.  18 

6.8 

+  .1 

18 

1,878 

-  5 

5,200 

26.4 

-  .1 

89.9 

Dec.  19 

10.2 

•1-  .6 

14 

1,871 

-  2 

5,200 

26.4 

.0 

89.9 

Dec.  27 

14.8 

+  .2 

16 

1,876 

+  6 

5.200 

26.5 

+  .1 

39.7 

1900. 

Jan.    4 

9.8 

-1.4 

16 

1,890 

+14 

6,200 

26.7 

+  .2 

40.8 

Jan.  18 

6.8 

+  .2 

17 

1,897 

+  7 

6,200 

26.9 

+  .2 

39.9 

Jan.  19 

18.8 

+  .8 

18 

1,887 

-10 

6,190 

26.7 

-  .2 

40.0 

Jan.  25 

20.4 

+  .8 

19 

1,445 

+58 

5,190 

27.8 

+1.1 

40.5 

Feb.    1 

18.0 

-1.0 

20 

1.463 

+18 

5.190 

28.2 

+  .4 

40.7 

Feb.    9 

10.2 

+  .4 

21 

1,489 

6.190 

27.7 

40.9 

Feb.  14 

22.2 

+1.6 

22 

1,449 

-ii' 

6.120 

28.3 

'"+'.'i' 

41.8 

Feb.  20 

25.6 

+  .4 

23 

1,466 

+  6 

6,120 

28.4 

+  .1 

40.1 

Feb.  27 

28.8 

-  .8 

24 

1,468 

+  8 

6.090 

28.7 

+  .3 

41.8 

Mar.    8 

22.1 

+  .8 

25 

1,447 

-16 

6,140 

28.2 

-  .5 

41.4 

Mar.  14 

80.9 

+  .6 

26 

1,468 

+  6 

6.140 

28.3 

+  .1 

41.5 

Mar.  21 

29.8 

-1.0 

27 

1.424 

-29 

6,140 

27.7 

-  .6 

40.5 

Mar.  27 

26.4 

+  .8 

28 

1,480 

+  6 

5,140 

27.8 

+  .1 

40.9 

Apr.    4 

22.6 

-  .9 

29 

1.893 

-87 

5,140 

27.1 

-  .7 

40.9 

Apr.    9 

20.6 

-  .1 

80 

1,878 

-15 

6.140 

26.8 

-  .8 

38.8 

Apr.  17 

22.9 

+  .8 

81 

1,421 

+48 

5,180 

27.7 

+  .9 

41.1 

Apr.  28 
May    1 

24.7 

+  .6 

82 

1.460 

+29 

5,140 

28.2 

+  .5 

41.5 

28.2 

-  .9 

88 

1,441 

-  9 

5,140 

28.0 

-  .2 

40.9 

May    8 

18.1 

-  .6 

84 

1422 

-19 

6,140 

27.7 

-  .8 

89.1 

Mar  14 

16.6 

-  .8 

85 

1,382 

-40 

6,140 

26.9 

-  .8 

88.1 

May  22 

14.1 

-  .1 

86 

1,402 

+20 

6,140 

27.8 

+  .4 

39.3 

May  28 

18.6 

.0 

87 

1,402 

0 

6,140 

27.8 

.0 

87.7 

June  6 

16.4 

+  .6 

88 

1,409 

+  7 

6,140 

27.4 

+  .1 

89.6 

June  12 

18.4 

-  .2 

89 

1,456 

+46 

6,140 

28.8 

+  .9 

40.3 

June  19 

21.4 

.0 

40 

1.482 

-23 

6,140 

27.9 

-  .4 

40.5 

June  27 

22.1 

+1.2 

41 

1,470 

+38 

6,140 

28.6 

+  .7 

40.4 

July    8 

25.2 

-  .8 

42 

1,478 

+  8 

5,140 

28.8 

+  .2 

30.9 

July  10 

16.9 

-1.2 

48 

1,895 

-83 

5,140 

27.1 

-1.7 

40.2 

July  17 

12.2 

-  .5 

44 

1,875 

-20 

5,130 

26.8 

-  .8 

38.0 

July  28 

10.8 

-  .1 

45 

1,408 

+88 

.     6,130 

27.4 

+  .6 

89.5 

July  81 

14.6 

+  .2 

46 

1,406 

-8 

5,130 

27.4 

.0 

38.9 

Aug.    7 

14.4 

-  .6 

47 

1.406 

+  1 

6,180 

27.4 

.0 

87.9 

Aug.  14 

9.4 

-  .7 

48 

1,406 

-1 

6.180 

27.4 

.0 

38.6 

Aug.  20 

6.4 

-  .2 

49 

1,404 

-  1 

6.180 

27.4 

.0 

39.8 

Aug.  27 

8.8 

.0 

50 

1,418 

+14 

6.180 

27.6 

+  .2 

89.2 

Sept.   4 

9.4 

+  .4 

51 

1,403 

-16 

6,180 

27.8 

-  .8 

87.6 

Sept.  11 

8.6 

-  .6 

52 

1,389 

-14 

6.180 

27.1 

-  .2 

.87.4 

Sept.  18 

6.8 

-  .3 

63 

1889 

0 

5,180 

27.1 

.0 

87.0 

Sept.  26 

6.2 

+  .4 

54 

1,387 

-  2 

5,180 

27.0 

-  .1 

87.6 

Oct.     8 

7.8 

+  .4 

56 

1898 

+11 

6.180 

27.8 

+  .8 

88.1 

Oct  18 

10.6 

.0 

56 

1,488 

+86 

5,180 

27.9 

+  .6 

88.6 

Oct  17 

9.9 

+  .1 

67 

1,890 

-48 

6,180 

27.1 

-  .8 

88.1 

Oct  24 

8.4 

.0 

68 

2428 

+88 

6.180 

27.7 

+  .6 

88.6 
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Tablb  No.  19— GontinaedL 

8cow  andfiU  mrvey,  New  Madrid  J^oul—Continiied. 

RANGE  NO.  90. 


New  Madrid  gauge, 


Date. 


Reading. 


Change 
In  24 
houn. 


Set 
No. 


Datum 
area. 


Scour  and 
fill. 


Datum 
width. 


Mean 
datum 
depth. 


Change 
in  mean 
datum 
depth. 


Maxi- 
mum da- 
tum 
depth. 


1899. 
Sept.  21 
Sept  29 
Oct.  4 
Oct  18 
Oct  20 
Oct  26 
Nov.  2 
Nov.  9 
Nov.  16 
Nov.  21 
Nov.  27 
Dec.  6 
Dec.  18 
Dec.  19 
Dec  27 

1900. 
Jan.  4 
Jan.  18 
Jan.  19 
Jan.  26 
Feb.  1 
Feb.  9 
Feb.  14 
Feb.  20 
Feb.  27 
Mar.  8 
Mar.  14 
Mar.  21 
Mar.  27 
Apr.  4 
Apr.  9 
Apr.  17 
Apr.  26 
May  1 
May  8 
May  14 
May  22 
May  28 
June  5 
June  12 
June  19 
June  27 
July  8 
July  10 
July  17 
July  23 
July  31 
Aug.  7 
Aug.  14 
Aug.  20 
Aug.  27 
Sept  4 
Sept  11 
Sept  18 
Sept.  25 
Oct  8 
Oct.  13 
Oct  17 
Oct   24 


6.0 
4.4 
8.9 
8.0 
2.8 
2.7 
3.1 
3.4 
4.4 
5.8 
6.0 
5.6 
6.8 
10.2 
14.8 


9.8 

6.8 

13.8 

20.6 

18.0 

10.2 

22.2 

25.6 

28.4 

22.2 

80.9 

29.8 

26.4 

22.6 

20.6 

22.9 

24.7 

28.2 

18.1 

16.4 

14.1 

18.6 

15.4 

18.4 

21.4 

22.1 

25.2 

16.9 

12.2 

10.8 

14.6 

14.4 

9.4 

6.4 

8.8 

9.4 

8.6 

5.8 

6.2 

7.8 

10.5 

9.9 

8.4 


0.0 

-  .1 

-  .1 

-  .1 
+  .1 

-  .1 
+  .2 
+  .1 
+  .2 

.0 
+  .1 

.0 
+  .1 
+  .6 
+  .2 


-1.4 
+  .2 
+  .8 
+  .5 
-1.0 
+  .4 
+1.6 
+  .4 

-  .8 
+  .8 
+  .6 
-1.0 
+  .8 

-  .9 

-  .1 
+  .8 
+  .6 

-  .9 

-  .5 

-  .8 

-  .1 
.0 

+  .6 

-  .2 
.0 

+1.2 

-  .8 
-1.2 

-  .6 

-  .1 
+  .2 

-  .6 

-  .7 

-  .2 
.0 

+  .4 

-  .6 

-  .8 
+  .4 
+  .4 

.0 

+  .1 

.0 


1,356 
1,366 
1,364 
1,362 
1,376 
1,856 
1,869 
1,381 
1,870 
1,881 
1,402 
1,882 
1,870 
1,439 


1,427 
1,406 
1,414 
1,476 
1,449 
1,456 
1,457 
1,442 
1,438 
1,447 
1,430 
1,440 
1,410 
1,394 
1,890 
1,404 
1,418 
1,401 
1,380 
1,380 
1,397 
1,393 
1,421 
1.418 
1,415 
1,465 
1,478 
1,442 
1,423 
1,899 
1,440 
1,442 
1,444 
1,411 
1,426 
1,425 
1,401 
1,380 
1,877 
1,885 
1,399 
1,390 
1,418 


lOOtq./L 


+11 
0 
+  8 
-  2 
+14 
-20 
+18 
+12 
-11 
+11 
+21 
-20 
-12 


-12 
-21 

+  8 
+62 
-27 


+  8 
-15 

-  4 
+  9 

-  8 
+  1 
-80 
-16 

-  4 
+14 
+14 
-17 
-21 

0 
+17 

-  4 
+28 

-  8 

-  3 
+50 
+13 
-36 
-19 
-24 
+41 
+  2 
+  2 
-33 
+15 

-  1 
-24 
-21 

-  3 
+  8 
+14 

-  9 
+28 


5,560 
5,560 
5,560 
5,560 
5,560 
5,550 
5,650 
5,550 
5,550 
5,550 
5,550 
5,550 
5,550 
6,560 
5,560 


5,560 
5,560 
5,560 
5,560 
5,560 
5,540 
5,540 
5,550 
5,520 
5,500 
5,540 
5,560 
5,560 
5,570 
5,560 
5,560 
5,560 
5,560 
5,560 
5,560 
5,560 
6,660 
5,560 
5,560 
5,560 
5,560 
5,540 
5,560 
5,560 
5,560 
5,560 
5,560 
5,560 
5,560 
5,660 
5,560 
5,560 
5,560 
5,560 
5.560 
5,560 
5,560 
5,560 


FeeL 
24.2 
24.4 
24.4 
24.6 
24.5 
24.8 
24.4 
24.7 
24.9 
24.7 
24.9 
25.3 
24.9 
24.7 
26.9 


26.7 
25.8 
25.5 
26.6 
26.1 
26.3 
26.3 
26.0 
26.1 
26.8 
26.0 
25.9 
25.4 
25.1 
25.0 
25.8 
25.5 
25.2 
24.8 
24.8 
25.1 
25.1 
25.6 
25.5 
25.5 
26.3 
26.7 
25.9 
25.6 
25.2 
25.9 
25.9 
26.0 
25.4 
25.6 
25.6 
25.2 
24.8 
24.8 
24.9 
25.2 
25.0 
26.5 


FeeL 


+0.2 

.0 

+  .2 

-  .1 
+  .3 

-  .4 
+  .8 
+  .2 

-  .2 
+  .2 
+  .4 

-  .4 

-  .2 
+1.2 


-  .2 

-  .4 
+  .2 
+1.1 

-  .5 


+  .2 

-  .3 
+  .1 
+  .2 

-  .3 

-  .1 

-  .5 

-  .8 

-  .1 
+  .3 
+  .2 

-  .3 

-  .4 
.0 

+  .3 

.0 

+  .5 

-  .1 
.0 

+  .8 
+  .4 

-  .8 

-  .3 

-  .4 
+  .7 

.0 
+  .1 

-  .6 
+  .2 

.0 
--  .4 

-  .4 
.0 

+  .1 
+  .3 

-  .2 
+  .6 


37. 8 
88.8 
88.3 
37.2 
38.8 
87.9 
88.1 
88.8 
88.8 
38.5 
88.9 
40.8 
40.0 
39.1 
40.3 


40.4 
40.1 
39.1 
40.9 
39.9 
40.1 
40.0 
40. 3 
41.9 
41.5 
40.5 
40.7 
40.5 
41.1 
39.5 
38.9 
40.1 
38.5 
39.8 
39.6 
39.4 
41.9 
40.3 
40.5 
39.2 
41.1 
41.1 
39.9 
39.1 
37.4 
38.9 
39.1 
39.8 
88.9 
38.9 
38.7 
38.5 
38.1 
87.7 
36.7 
37.7 
87.3 
87.7 
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Tabub  No.  18— Continaed. 
Boouir  andfU  ntney,  New  Madrid  Bmc(— Continued. 

RANGE  NO.  2L 


New  Madrid  gauge. 

Set 
No. 

Datum 
area. 

Sconrand 
fill. 

Datum 
Width. 

Meui 

datum 

Change 
in  mean 
datum 
depth. 

Maxi- 

Date. 

Reading. 

Chanp 
houn. 

mum  da" 

turn 
depth. 

1899. 

Feet 

Feet. 

^?;& 

JO0sq./t 

Feet. 

FUL 

FeeL 

FseL 

Sept.  21 

6.0 

0.0 

6,780 

21.6 

88.6 

Sept.  29 
Oct     4 

4.6 

-  .1 

i,«i 

-T 

6,780 

21.6 

6.0* 

88.7 

4.0 

-  .1 

1^446 

-6 

6,780 

21.6 

-  .1 

88.4 

Oct.   18 

8.0 

-  .1 

1,447 

+  2 

6,780 

21.5 

.0 

88.8 

Oct    20 

2.8 

+  .1 

1^466 

+  8 

6,780 

21.6 

+  .1 

88.9 

Oct    26 

2.7 

-  .1 

1,448 

-12 

6,780 

21.  i 

-  .2 

88.6 

Nov.     1 

2.9 

+  .2 

1466 

+18 

6,780 

21.  (i 

+  .2 

37.9 

Nov.    8 

8.8 

+  .1 

1,466 

-  1 

6,780 

21.  . 

.0 

88.5 

Nov.  16 

4.4 

+  .2 

1,471 

+16 

6,780 

21.9 

+  .3 

38.6 

Nov.  21 

6.8 

.0 

10 

1,468 

-  8 

6,780 

21.8 

-  .1 

88.7 

Nov.  27 

5.9 

+  .1 

11 

1,468 

-  6 

6,780 

21.7 

-  .1 

88.6 

Deo.    4 

6.6 

.0 

12 

1,461 

-  2 

6,780 

21.7 

.0 

88.4 

Dec.  18 

5.8 

+  .1 

18 

1,471 

+10 

6,780 

21.9 

+  .2 

89.1 

Deo.  19 

10.1 

+  .6 

14 

1,468 

-  8 

6,780 

2L7 

-  .2 

89.0 

Deo.  26 

14.6 

+  .4 

16 

1,616 

+68 

6,780 

22.6 

+  .8 

88.5 

1900. 

Jan.     8 

U.0 

-1.8 

16 

1,518 

+  2 

6.720 

22.6 

+  .1 

40.8 

Jan.  18 

6.9 

+  .2 

17 

1487 

-81 

?720 

22.1 

-  .6 

88.2 

Jan.  17 

U.0 

+1.9 

18 

1.494 

+  7 

6,720 

22.2 

+  .1 

88.9 

Jan.  26 

20.6 

+  .6 

19 

1,675 

+81 

6,720 

28.4 

+1.2 

40.6 

Jan.  31 

19.1 

-  .8 

20 

1,667 

-8 

6,720 

28.8 

-  .1 

41.6 

Feb.    9 

9.8 

+  .4 

21 

1568 
1,646 

6,720 

28.2 

40.4 

Feb.  14 

22.0 

+1.6 

22 

^21* 

6,710 

28.0 

........ ^. 

89.9 

Feb.  19 

26.2 

+  .6 

28 

1,586 

+39 

6,710 

23.6 

+  .6 

41.8 

Feb.  26 

24.1 

-  .8 

24 

1,610 

-75 

6,710 

22.6 

-1.1 

40.8 

Mar.    7 

21.0 

+  .2 

26 

1496 

-16 

6,720 

22.2 

-  .8 

39.7 

Mar.  18 

80.8 

+  .9 

26 

1,628 

+28 

6,710 

22.7 

+  .6 

39.9 

Mar.  20 

30.9 

-  .7 

27 

1,488 

-86 

6,720 

22.1 

-  .6 

40.9 

Mar.  26 

26.0 

-  .1 

28 

1,447 

-41 

6,720 

21.5 

-  .6 

37.1 

Apr.    2 

24.6 

-1.1 

29 

1,602 

+65 

6,710 

22.4 

+  .9 

39.6 

Apr.    9 

20.6 

-  .1 

30 

1,467 

-45 

6,720 

21.7 

-  .7 

89.4 

Apr.  16 

22.6 

+  .6 

31 

1,461 

-  6 

6,720 

21.6 

-  .1 

89.8 

Apr.  24 

24.2 

+  .7 

32 

1,486 

+84 

6,720 

22.1 

+  .6 

41.2 

Apr.  80 
May    7 

24.1 

-  .7 

33 

1,611 

+26 

6,720 

22.6 

+  .4 

40.9 

18.6 

-  .5 

34 

1,480 

-31 

6,720 

22.0 

-  .6 

40.7 

May  14 

16.4 

-  .3 

86 

1.460 

-20 

6,720 

21.7 

-  .3 

38.5 

May  22 

14.2 

-  .1 

36 

1,436 

-24 

6,720 

21.4 

-  .3 

87.5 

May  28 

18.6 

.0 

37 

1.461 

+16 

6,720 

21.6 

+  .2 

87.9 

June   6 

16.1 

+  .9 

38 

1,488 

+82 

6,720 

22.1 

+  .5 

88.7 

June  12 

18.4 

-  .2 

39 

1,614 

+81 

6,720 

22.5 

+  .4 

40.7 

June  19 

21.4 

.0 

40 

1,472 

-42 

6,720 

21.9 

-    .6 

40.5 

June  27 

22.2 

+1.2 

41 

1,560 

+78 

6,720 

28.1 

+1.2 

40.7 

July    8 

26.2 

-  .8 

42 

1,564 

+  4 

6,710 

23.2 

+  .1 

40.9 

July  10 

16.8 

-1.2 

43 

1,483 

-71 

6,720 

22.1 

-1.1 

40.1 

July  17 

12.2 

-  .6 

44 

1,478 

-10 

6,720 

21.9 

-  .2 

38.8 

July  24 

11.0 

+  .2 

46 

1,470 

-  3 

6,720 

21.9 

.0 

87.4 

July  81 

14.6 

+  .2 

46 

1494 

+24 

6,720 

22.2 

+  .3 

39.1 

Aug.    7 

14.4 

-  .6 

47 

1,496 

+  1 

6,720 

22.2 

.0 

40.8 

Aug.  14 

9.4 

-  .7 

48 

1,470 

-26 

6,720 

21.9 

-  .8 

38.9 

Aug.m 

6.4 

-  .1 

49 

1,460 

-10 

6,720 

21.7 

-  .2 

88.1 

Aug.  28 

8.8 

.0 

60 

1,470 

+10 

6,720 

21.9 

+  .2 

89.6 

Sept    4 

9.4 

+  .4 

61 

1,476 

+  6 

6,720 

22.0 

+  .1 

38.9 

Sept  12 

8.2 

-  .6 

62 

1.462 

-14 

6,720 

21.8 

-  .2 

86.9 

Sept  19 

6.6 

-  .2 

68 

1,449 

-18 

6,720 

21.6 

-  .2 

87.8 

Sept  26 

6.6 

+  .4 

64 

1,468 

+  4 

«'S2 

21.6 

.0 

87.6 

Oct     4 

8.0 

+  .4 

56 

1,469 

+  « 

6,720 

21.7 

+  .1 

38.1 

Oct    18 

10.4 

.0 

66 

1,488 

+24 

6,720 

22.1 

+  .4 

87.9 

Oct   18 

9.8 

-  .2 

67 

1486 

+10 

6,720 

22.2 

+  .1 

88.6 

Oct   24 

8.4 

.0 

66 

1.488 

-10 

6.720 

22.1 

-  .1 

89.8 
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RANGB  NO.  22. 


New  Madrid  gauge. 


Date. 


1899. 
Sept.  21 
Sept.  29 
Oct.  4 
Oct.  IS 
Oct  20 
Oct  26 
Nov.  1 
Nov.  8 
Nov.  15 
Nov.  21 
Nov.  27 
Dec.  6 
Dee.  IS 
Dec.  19 
Dec.  20 

1900. 
Jan.  8 
Jan.  18 
Jan.  17 
Jan.  26 
Jan.  31 
Feb.  9 
Feb.  14 
Feb.  19 
Feb.  26 
Mar.  7 
Mar.  13 
Mar.  20 
Mar.  26 
Apr.  2 
Apr.  9 
Apr.  16 
Apr.  24 
Apr.  80 
3iay  7 
May  14 
May  22 
May  28 
June  6 
June  12 
Jane  19 
June  27 
July  3 
July  10 
Jnly  17 
July  24 
July  81 
Aug.  7 
Aug.  14 
Aug.  21 
Aug.  28 
Sept  4 
Sept  12 
Sept  19 
Sept  26 
Oct  4 
Oct  IS 
Oct  18 
Oct    24 


Reading. 


6.0 
4.6 
4.0 
3.0 
2.8 
2.7 
2.9 
3.8 
4.4 
6.8 
5.9 
5.6 
5.8 
10.1 
14.6 


11.0 

6.9 

11.0 

20.6 

19.1 

9.9 

22.0 

26.2 

24.0 

21.0 

30.3 

30.8 

26.0 

24.5 

20.6 

22.6 

24.2 

24.0 

18.6 

16.4 

14.2 

13.6 

16.1 

18.4 

21.4 

22.2 

25.2 

16.8 

12.2 

11.0 

14.6 

14.4 

9.4 

6.4 

8.8 

9.4 

8.2 

5.6 

6.5 

8.0 

10.4 

9.8 

8.4 


Change 
in  24 
hours. 


0.0 

-  .1 

-  .1 

-  .1 
+  .1 

-  .1 
+  .2 
+  .1 
+  .2 

.0 
+  .1 

.0 
+  .1 
+  .6 
+  .4 


-1.8 

+  .2 
+1.9 
+  .6 

-  .8 
+  .4 
+1.6 
+  .6 

-  .8 

+  •2 
+ .» 

-  .7 

-  .1 
-1.1 

-  .1 
+  .6 
+  .7 

-  .7 

-  .5 

-  .8 

-  .1 
.0 

+  .9 

-  .2 
.0 

+1.2 

-  .8 
-1.2 

-  .5 

+  •2 
+  .2 

-  .6 

-  .7 

-  .1 
.0 

+  .4 

-  .5 

-  .2 
+  .4 
+  .4 

.0 

-  .2 
.0 


Set 
No. 


Datum 


1,460 
1,459 
1,464 
1,460 
1,472 
1,479 
1.478 
1,470 
1,475 
1,478 
1,472 
1,475 
1,496 
1,489 


1,661 
1,531 
1,534 
1,578 
1,579 
1,573 
1,662 
1,566 
1,651 
1,582 
1,566 
1,495 
1,456 
1,459 
1,406 
1,450 
1,489 
1,680 
1,518 
1,462 
1,467 
1,472 
1,498 
1,497 
1,465 
1,%8 
1,565 
1,606 
1,478 
1,498 
1,607 
1,607 
1,484 
1,461 
1,481 
1,498 
1,482 
1,461 
1.468 
1,409 
1,507 
1,485 
1,472 


Soonrand 

fill. 


lOOaq.Jl, 


+  9 
+  5 

-  4 
+12 
+  7 

-  1 

-  8 
+  5 
+  8 

-  6 
+  8 
+28 
-9 


+«2 
-20 
+  3 
+89 
+  6 


-17 
+  4 
-15 
-19 
+84 
-71 
-39 
+  3 
-66 
+47 
+39 
+41 
-17 
-51 
+  5 
+  6 
+26 
-  1 
-82 
+98 
+  7 
-60 
-27 
+16 
+14 
0 
-23 
-23 
+20 
+12 
-U 
-21 
+  7 
+  1 
+88 
-22 
-18 


Datum 
width. 


Fed. 
6,850 
6.860 
6,860 
6,860 
6,860 
6,860 
6,860 
6,860 
6,860 
6,860 
6,860 
6,850 
6,850 
6,850 


6,850 
6,860 
6,850 
6,860 
6,840 
6,880 
6,820 
6,820 
6,820 
6,840 
6,840 
6,880 
6,860 
6,860 
6,860 
6,850 
6,860 
6,850 
6,860 
6,860 
6,860 
6,860 
6,860 
6,860 
6.860 
6,860 
6,860 
6,860 
6,860 
6,860 
6,860 
6.860 
6,860 
6,860 
6,860 
6,860 
6.860 
6.860 
6,860 
6,860 
6,860 
6,860 
6,860 


Mean 
datum 
depth. 


Fstt. 
21.2 
21.3 
21.4 
21.3 
21.5 
21.6 
21.6 
21.5 
21.5 
21.6 
21.5 
21.5 
21.9 
2L7 


22.6 
22.4 
22.4 
23.0 
28.1 
23.0 
22.9 
28.0 
22.7 
22.4 
22.9 
21.9 
21.8 
21.3 
20.5 
21.2 
21.7 
22.8 
22.1 
21.8 
21.4 
21.5 
21.8 
21.8 
2L4 
22.7 
22.8 
22.0 
21.6 
21.8 
22.0 
22.0 
21.7 
21.8 
21.6 
21.8 
21.6 
21.8 
21.4 
21.4 
22.0 
21.7 
21.5 


Change 

in  mean 

datum 

depth. 


Ffset. 


+0.1 

+  .1 
.1 


+ 
+ 


.2 
.1 
.0 

-  .1 
.0 

+  .1 

-  .1 
.0 

+  .4 

-  .2 


+  .9 
-  .2 
.0 
+  .6 
+  .1 


-  .2 
+  .1 

-  .8 

-  .8 
+  .6 
-1.0 

-  .6 
.0 

-  .8 
+  .7 
+  .5 
+  .6 

-  .2 

-  .8 
+  .1 
+  .1 
+  .8 

.0 

-  .4 
+1.8 

-  .1 

-  .8 

-  .4 
+  .2 
+  .2 

.0 

-  .8 

-  .4 
+  .8 
+  .2 

-  .2 

-  .8 
+  .1 

.0 
+  .6 

-  .8 

-  .2 


Maxi- 
mum d*- 
tum 
depth. 


Fett. 
85.6 
37.5 
86.5 
85.9 
86.5 
86.1 
85.9 
36.6 
36.5 
86.7 
86.7 
86.5 
87.7 
87.3 


89.4 

88.7 
88.4 
39.7 
40.7 
89.0 
89.9 
40.4 
89.0 
39.9 
40.0 
88.9 
89.5 
89.1 
38.8 
88.9 
39.8 
40.5 
39.6 
88.5 
88.6 
39.1 
89.9 
87.7 
88.0 
88.8 
89.5 
39.2 
35.8 
87.5 
88.2 
89.3 
88.7 
86.7 
86.6 
86.9 
87.0 
86.5 
86.6 
86.2 
S7.9 
87.6 
87.9 
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Date. 


New  Madrid  g»ii««. 

Set 
No. 

Reading. 

Change 
ln24 

hours. 

FceL 

FuU 

6.0 

0.0 

1 

4.6 

-  .1 

2 

4.0 

-  .1 

8 

8.0 

-  .1 

4 

2.8 

+  .1 

6 

2.7 

-  .1 

6 

2.9 

+  .2 

7 

8.3 

+  .1 

8 

4.4 

+  .2 

9 

6.8 

.0 

10 

6.9 

+  .1 

11 

6.6 

.0 

12 

6.3 

+  .1 

18 

10.1 

+  .6 

14 

14.6 

+  .4 

16 

U.0 

-1.8 

16 

6.9 

+  .2 

17 

11.1 

+1.9 

18 

20.7 

+  .5 

19 

19.0 

-  .8 

20 

10.0 

+  .4 

21 

22.0 

+1.6 

22 

26.2 

+  .6 

28 

24.0 

-.8 

24 

21.0 

+  .2 

25 

80.4 

+  .9 

26 

80.8 

-  .7 

27 

26.0 

-  .1 

28 

24.5 

-1.1 

29 

20.6 

-  .1 

30 

22.6 

+  .6 

31 

24.2 

+  .7 

82 

24.0 

-  .7 

33 

18.6 

-  .5 

84 

16.4 

-  .3 

35 

14.2 

-  .1 

36 

18.6 

.0 

87 

16.2 

+  .9 

38 

18.4 

-  .2 

89 

21.4 

.0 

40 

22.2 

+1.2 

41 

25.2 

-  .3 

42 

16.8 

-1.2 

48 

12.2 

-  .6 

44 

11.0 

+  .2 

45 

14.6 

+  .2 

46 

14.4 

-  .6 

47 

9.3 

-  .7 

48 

6.4 

-  .1 

49 

8.8 

.0 

60 

9.4 

+  .4 

61 

8.2 

-  .6 

62 

6.6 

-  .2 

68 

6.5 

+  .4 

64 

8.0 

+  .4 

66 

10.4 

.0 

66 

9.8 

-  .2 

67 

8.4 

.0 

68 

Datum 


Scour  and 
fill. 


Datam 

width. 


Mean 
datum 
depth. 


Change 
In  mean 
datum 
depth. 


Maxi- 
mum da* 

tum 
depth. 


1809. 
Sept.  21 
Sept.  29 
Oct.  4 
Oct.  13 
Oct.  20 
Oct.  26 
Nov.  1 
Nov.  8 
Nov.  15 
Nov.  21 
Nov.  27 
Dec  5 
Dec.  18 
Dec.  19 
Dec.  26 

1900. 
Jan.  8 
Jan.  13 
Jan.  17 
Jan.  26 
Jan.  81 
Feb.  9 
Feb.  14 
Feb.  19 
Feb.  26 
Mar.  7 
Mar.  13 
Mar.  20 
Mar.  26 
Apr.  2 
Apr.  9 
Apr.  16 
Apr.  24 
Apr.  80 
May  7 
May  14 
May  22 
May  28 
June  6 
June  12 
June  19 
June  27 
July  8 
July  10 
July  17 
July  24 
July  31 
Aug.  7 
Aug.  14 
Aug.  21 
Aug.  28 
Sepi.  4 
Sept.  12 
Sept.  19 
Sept.  26 
Oct.  4 
Oct.  13 
Oct.  18 
Oot.   24 


100 


1,568 
1,564 
1,559 
1,547 
1.553 
1.558 
1,564 
1,562 
1,582 
1,565 
1,567 
1,598 
1,503 
1,640 


1,618 
1,687 
1,604 
1,658 
1,670 
1,625 
1,636 
1,662 
1,629 
1,625 
1,632 
1,591 
1,677 
1,575 
1,586 
1,511 
1,564 
1,583 
1,551 
1,573 
1,578 
1.665 
1,576 
1,576 
1,681 
1.686 
1.636 
1,589 
1,678 
1,585 
1,692 
1,578 
1,555 
1,566 
1,557 
1,586 
1,583 
1,549 
1,560 
1,542 
1,568 
1,587 
1,680 


lOOtq.JU 


+  4 

-  4 

-  6 

-12 
+  6 
+  6 
+  6 

-  2 
+20 
-17 
+  2 
+81 

-  6 
+47 


-22 
-81 
+17 
+49 
+17 


-84 
+26 
-88 

-  4 
+  7 
-41 
-14 

-  2 
-89 
-26 
+68 
+19 
-32 
+22 
+  6 
-13 
+11 

0 
+  6 
+66 

0 
-47 
-11 
+  7 
+  7 
-19 
-18 
+  1 
+  1 
+29 

-  3 
-84 
+  1 
-8 
+16 

11 


7,140 
7,140 
7,140 
7,140 
7,140 
7,140 
7,140 
7,140 
7,140 
7,140 
7,140 
7,140 
7,140 
7,140 
7,140 


7,100 
7,100 
7,100 
7,100 
7.100 
7,100 
7,090 
7,100 
7,100 
7,120 
7,090 
7,120 
7,100 
7,100 
7,100 
7,080 
7,110 
7,100 
7,120 
7.100 
7,090 
7,080 
7,070 
7,080 
7,080 
7.080 
7,080 
7,080 
7,080 
7,080 
7,080 
7,080 
7,080 
7,080 
7,080 
7.080 
7,080 
7,080 
7,080 
7,080 
7,080 
7,080 
7,060 


Feel. 
21.9 
22.0 
21.9 
21.8 
21.7 
21.8 
21.8 
21.9 
21.9 
22.2 
21.9 
21.9 
22.4 
22.3 
28.0 


+0.1 

-  .1 

-  .1 

-  .1 
+  .1 

.0 
+  .1 

.0 
+  .3 

-  .3 
.0 

+  .6 

-  .1 
+  .7 


22,8 

_ 

.2 

22.4 

_ 

.4 

22.6 

+ 

.2 

23.3 

+ 

.7 

23.5 

+ 

.2 

22.9 

23.1 

_ 

.4 

23.4 

+ 

.8 

22.9 

.5 

22.8 

— 

.1 

28.0 

+ 

.2 

22.3 

.7 

22.2 

— . 

.1 

22.2 

.0 

21.6 

.. 

.6 

21.8 

.. 

.8 

22.0 

+ 

.7 

22.3 

+ 

.3 

21.8 

.6 

22.2 

+ 

.4 

22.3 

+ 

.1 

22.1 

.2 

22.8 

+ 

.2 

22.3 

.0 

22.3 

.0 

23.1 

+ 

.8 

23.1 

.0 

22.4 

^ 

.7 

22.8 

_ 

.1 

22.4 

+ 

.1 

22.6 

+ 

.1 

22.2 

.8 

22.0 

.. 

.2 

22.0 

.0 

22.0 

.0 

22.4 

+ 

.4 

22.4 

.0 

21.9 

.. 

.5 

21.9 

.0 

21.8 

_ 

.1 

22.0 

+ 

.2 

22.4 

+ 

.4 

22.3 

.1 

Flt€t. 

38.1 
88.5 
87.5 
36.5 
86.3 
36.7 
86.5 
37.1 
87.1 
87.3 
37.3 
37.5 
38.3 
86.9 
36.7 
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Tablb  No.  13— Ck)iitmued. 

8(Soiwr  and  fiU  iurv^f  New  Madrid  Bend—KjonttmedL 

RINGS  NO.  2i. 


New  Madrid  gauge. 

Set 
No. 

Datum 
area. 

Scour  and 
fill. 

Datum 
width. 

Mean 
datum 
depth. 

Change 
in  mean 
datum 
depth. 

Maxi- 

Date. 

Beading. 

Change 
to24 
hours. 

mum  da- 
tum 
depth. 

1899. 

Fed, 

Fed, 

1,622 

1009q./L 

Feet. 

Feet. 

Feet 

FeeL 

Sept.  21 
8ept.29 

&0 

4.6 

0.0 
-  .1 

7,320 
7,320 

20.7 
20.8 

1 

86.8 

+T 

""+6.'i' 

36.6 

Oct     4 

4.0 

-  .1 

1,506 

-17 

7,320 

20.6 

-  .2 

86.6 

Oct,    13 

8.0 

-  .1 

1,506 

+  1 

7,320 

20.6 

.0 

35.6 

Oct   20 

2.8 

+  .1 

1,513 

+  7 

7,820 

20.7 

+  .1 

86.6 

Oct   26 

2.7 

-.1 

1,511 

-2 

7,320 

20.6 

-  .1 

36.7 

Nov.    1 

2.9 

+  .2 

1,514 

+  3 

7,320 

20.7 

+  .1 

36.6 

Nov.    8 

8.4 

+  .1 

1,515 

+  1 

7,320 

20.7 

.0 

35.7 

Nov.  16 

4.4 

+  .2 

1,582 

+17 

7,320 

20.9 

+  .2 

86.7 

Nov.  21 

6.8 

.0 

1,624 

-  8 

7,820 

20.8 

-.1 

85.9 

Nov.  27 

6.9 

+  .1 

1,521 

-8 

7,320 

20.8 

.0 

86.8 

Dec    6 

6.6 

.0 

12 

1,521 

0 

7,820 

20.8 

.0 

86.1 

Dec.  13 

6.8 

+  .1 

18 

1,634 

+18 

7,320 

21.0 

+  .2 

86.8 

Dee.  19 

10.1 

+  .6 

14 

1,634 

0 

7.820 

21.0 

.0 

85.4 

Dec.  26 

14.6 

+  .4 

16 

1.688 

+60 

7,820 

21.8 

+  .8 

36.8 

1900. 
Jan.     8 

11.0 

-1.8 

16 

1,668 

-26 

7,320 

21.4 

-  .4 

86.7 

Jan.  13 

6.9 

+  .2 

17 

1664 

-14 

7,820 

21.2 

-  .2 

86.6 

Jan.  17 

11.1 

'fl.9 

18 

1,642 

-12 

7,820 

21.1 

-  .1 

87.1 

Jan.  26 

20.7 

+  .5 

19 

1,611 

+to 

7,820 

22.0 

+  .9 

38.9 

Jan.  31 

19.0 

-  .8 

20 

1.687 

+26 

7,820 

22.4 

+  .4 

87.8 

Feb     9 

10.0 

+  .4 

21 

1.696 
1.609 

7.810 

21.8 

39.6 

Feb.  14 

22.1 

+i:6 

22 

-28* 

7,800 

22.0 

""-".'i' 

89.6 

Feb.  19 

25.2 

+  .6 

28 

1,617 

+  8 

7.310 

22.1 

+  .1 

38.1 

Feb.  26 

24.0 

-  .8 

24 

1,604 

-18 

7.810 

21.9 

-  .2 

89.3 

Mar.    7 

21.0 

+  .2 

26 

i;669 

-46 

7.310 

21.8 

—  .6 

38.0 

Mar.  13 

80.4 

+  .9 

26 

1,624 

+66 

7,800 

22.2 

+  .9 

88.7 

Mar.  20 

80.8 

-.7 

27 

1,669 

-66 

7.310 

21.3 

-  .9 

37.7 

Mar.  28 

26.0 

-  .1 

28 

1,623 

-86 

7,300 

20.9 

-  .4 

37.3 

Apr.    2 

24.4 

-1.1 

29 

1686 

+18 

7,280 

21.1 

+  .2 

87.8 

Apr.    9 

20.6 

-  .1 

80 

1,492 

-44 

7,290 

20.6 

-  .6 

38.9 

Apr.  IS 

22.6 

+  .6 

81 

1,618 

+21 

7,280 

20.8 

+  .8 

89.1 

Apr.  24 

24.8 

+  .7 

82 

1,643 

+80 

7.290 

21.2 

+  .4 

88.6 

Apr.  80 
May    7 

24.0 

-  .7 

88 

1,636 

-7 

7.800 

21.0 

-  .2 

37.7 

18.6 

-  .6 

84 

1,496 

-40 

7.800 

20.6 

-  .6 

86.8 

May  14 

16.4 

-  .8 

86 

i;489 

-7 

7,800 

20.4 

-  .1 

87.7 

May  22 

14.2 

-  .1 

86 

1,506 

+17 

7,300 

20.6 

+  .2 

85.7 

May  28 

18.6 

.0 

87 

1,607 

+  1 

7.800 

20.6 

.0 

36.7 

Jane   6 

16.2 

+  .9 

38 

1,647 

+40 

7.800 

21.2 

+  .6 

37.9 

June  12 

18.4 

-.2 

89 

1.670 

+23 

7.800 

21.6 

+  •2 

88.6 

June  19 

21.4 

.0 

40 

1,653 

-17 

7,800 

21.8 

-  .2 

36.7 

June  27 

22.2 

+1.2 

41 

1,682 

+29 

7,800 

21.7 

+  .4 

38.9 

July    8 

26.2 

-.8 

42 

1,597 

+16 

7.810 

21.8 

+  .1 

87.1 

July  10 

16.8 

-1.2 

48 

1.677 

-20 

7,320 

21.6 

-  .8 

88.4 

July  17 

12.2 

-  .6 

44 

1,650 

-27 

7.820 

21.2 

-  .3 

87.6 

July  24 

U.0 

+  .2 

46 

1.660 

0 

2'S5 

21.2 

.0 

87.6 

July  31 

14.6 

+  .2 

46 

1.552 

+  2 

7.820 

21.2 

.0 

88.8 

Aug.    7 

14.4 

-  .6 

47 

1,626 

-27 

7.820 

20.8 

-  .4 

36.5 

Aug.  14 

9.8 

-  .7 

48 

1.632 

+  7 

•7,820 

20.9 

+  .1 

36.7 

Aug.  21 

6.4 

-  .1 

49 

1,528 

-9 

7,820 

20.8 

-  .1 

86.3 

Aug.  28 

8.8 

.0 

60 

1,646 

+22 

7.320 

21.1 

+  .8 

86.7 

Bept    4 

9.4 

+  .4 

61 

1.639 

-6 

7,820 

21.0 

-  .1 

86.1 

Sept.  12 

8.2 

-  .6 

62 

1,642 

+  8 

7,320 

21.1 

+  -J 

87.1 

Bept  19 

6.6 

-  .2 

68 

1,584 

-  8 

7,320 

21.0 

-  .1 

36.1 

Sept  26 

6.6 

+  .4 

64 

1,618 

-16 

7,320 

20.7 

-  .3 

86.3 

0<t.     4 

8.0 

+  .4 

66 

1,616 

-  2 

7,320 

20.7 

.0 

86.3 

Oct.    13 

10.4 

.0 

66 

1,688 

+17 

7.820 

20.9 

+  .2 

37.1 

Oct.    18 

9.8 

-  .2 

67 

1664 

+21 

7,820 

21.2 

+  .3 

36.7 

Oct   24 

8.4 

.0 

68 

1,667 

+18 

7.820 

21.4 

+  .2 

87.0 
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Tablb  No.  18— Continiied. 
8oour  and  fill  twvey,  New  Madrid  Bmd— ContinaeiL 

RANOB  NO.  2S. 


New  Madrid  gauge. 

Set 
No. 

Datum 
area. 

Scour  and 
fill. 

Datum 
width. 

Mean 
datom 
depth. 

Change 
in  mean 
datum 
depth. 

Maxi- 

Dftte. 

Beading. 

Change 
in  24 
hours. 

tum 
depth. 

1899. 

FseL 

iM 

1,498 

100  tq.  A 

Ftet. 

Ftd. 

FeeL 

IbeL 

Sept  20 
Sept  29 

6.0 
4.6 

-0.1 
-  .1 

1 
2 

7,600 
7,600 

20.0 
19.6 

86.7 

-26* 

''^.'4* 

84.7 

Oct    4 

4.0 

-  .1 

8 

1,501 

+  8 

7.J600 

19.8 

+  .2 

86.1 

Oct.  18 

8.0 

-  .1 

4 

1,481 

-20 

7,600 

19.6 

-.8 

86.1 

Oct  20 

2.8 

+  .1 

6 

1,495 

+14 

7  600 

19.7 

+  .2 

86.1 

Oct.  26 

2.7 

-  .1 

6 

1,499 

+  4 

7.600 

19.7 

.0 

86.8 

Nov.  1 

2.9 

+  .2 

7 

1,506 

+  7 

7  600 

19.8 

+  .1 

86.1 

Nov.  8 

3.4 

+  .1 

8 

1,516 

+10 

7,600 

19.9 

+  .1 

86.6 

Not.  16 

4.4 

+  .2 

9 

1,510 

0 

7  600 

19.9 

.0 

86.6 

Nov.  21 

6.8 

.0 

10 

1,625 

+  9 

7,600 

20.1 

+  .2 

85.6 

Nov.  27 

6.9 

+  .1 

11 

1.511 

-14 

7,600 

19.9 

-  .2 

86.8 

Dec.   6 

6.6 

.0 

12 

1,616. 

+  6 

7,600 

19.9 

.0 

86.6 

Dec.  IB 

5.8 

+  .1 

18 

1,538 

+22 

7,600 

20.2 

+  .3 

86.9 

Dec.  19 

10.1 

+  .6 

14 

1,686 

-8 

7,600 

20.2 

.0 

86.6 

Dec.  26 

14.6 

+  .4 

16 

i:699 

+64 

7,600 

21.0 

+  .8 

86.8 

1900. 
Jan.    8 

ILO 

-1.8 

16 

1,668 

-88 

7,600 

20.6 

-  .4 

86.7 

Jan.  18 

6.9 

+  .2 

17 

1,662 

-  1 

7600 

20.6 

.0 

86.9 

Jan.  17 

11.2 

+1.9 

18 

1,588 

+21 

7,600 

20.8 

+  .2 

86.0 

Jan.  26 

20.7 

+  .6 

19 

1,640 

+67 

7,000 

21.6 

+  .8 

88.9 

Jan.  81 

19.0 

-  .8 

20 

1,660 

+20 

7,600 

2L8 

+  .2 

87.6 

Feb    9 

10.0 

+  .4 

21 

1,622 
1,609 

7,600 
7  600 

21.8 

86.9 

Feb.  14 

22.1 

+1.6 

22 

-61' 

2L2 

""-•."e* 

86.7 

Feb.  19 

26.2 

+  .6 

28 

1,643 

+84 

7,600 

21.6 

+  .4 

88.1 

Feb.  26 

24.0 

-  .8 

24 

1,617 

-26 

7,600 

21.8 

-  .8 

ri 

Mar.  7 
Iktar.lS 

21.1 

+  .2 

26 

1,603 

-14 

7,600 

21.1 

-  .2 

80.4 

+  .9 

26 

1.678 

+70 

7,600 

22.0 

+  .9 

88.7 

Mar.  20 

80.8 

-  .7 

27 

1,598 

-75 

7,600 

21.0 

-1.0 

87.8 

Mar.  26 

26.0 

-  .1 

28 

1,642 

-66 

7,600 

20.3 

-  .7 

86.9 

Apr.   2 

24.4 

-LI 

29 

1,651 

+  9 

7,600 

20.4 

+  .1 

88.4 

Apr.   9 

20.6 

-  .1 

80 

1,530 

-21 

7,600 

20.1 

-  .8 

88.6 

Apr.  16 

22.6 

+  .6 

81 

1,584 

+  4 

7,600 

20.2 

+  .1 

87.6 

Apr.  24 

24.8 

+  .7 

82 

1,566 

+82 

7,600 

20.6 

+  .4 

89.0 

Apr.  80 
May  7 

210 

-  .7 

88 

1,688 

+17 

7,600 

20.8 

+  .2 

38.8 

18.6 

-  .6 

84 

1,627 

-66 

7,600 

20.1 

-  .7 

88.4 

May  14 

16.4 

-  .8 

85 

1,506 

-21 

7.600 

19.8 

-.8 

86.8 

May  22 

14.2 

-  .1 

86 

1.530 

+24 

7,600 

20.1 

+  .8 

87.8 

May  28 

18.6 

.0 

87 

1,629 

-  1 

7.600 

20.1 

.0 

38.8 

Jane  6 

16.2 

+  .9 

88 

1,628 

-1 

7,600 

20.1 

.0 

86.9 

Junel2 

18.4 

-  .2 

89 

1,668 

+40 

7,600 

20.6 

+  .6 

86.0 

JanelO 

21.4 

.0 

40 

1,667 

-  1 

7,600 

20.6 

.0 

86.9 

June27 

22.2 

+1.2 

41 

1,634 

-83 

7,600 

21.6 

+  .9 

88.0 

July  8 

25.1 

-  .8 

42 

1.631 

-  8 

7,600 

21.6 

.0 

87.8 

July  10 

16.8 

-1.2 

48 

1,696 

-36 

7,600 

21.0 

-  .6 

89.0 

July  17 

12.2 

-  .6 

44 

1,623 

-72 

7,600 

20.0 

-1.0 

86.5 

July  24 

11.0 

+  .2 

46 

1,564 

+81 

7,600 

20.4 

+  .4 

87.1 

July  81 

14.6 

+  .2 

46 

1,671 

+17 

7,600 

20.7 

+  .8 

88.8 

Aug.  7 

14.4 

-  .6 

47 

1,667 

-14 

7,600 

20.6 

-  .2 

88.6 

Aug.  14 

9.8 

-  .7 

48 

1)568 

-  4 

7,600 

20.4 

-  .1 

rs 

Aug.  21 

6.4 

-  .1 

49 

1,643 

-10 

7  600 

20.8 

-  .1 

Aug.  28 

8.8 

.0 

50 

1,642 

-  1 

7,600 

20.3 

.0 

87.7 

Sept  4 

9.4 

+  .4 

51 

1.529 

13 

7.600 

20.1 

-  .2 

87.3 

Sept  12 

8.2 

-  .6 

62 

1,629 

0 

7,600 

20.1 

.0 

87.8 

Sept.  19 

6.6 

-  .2 

63 

1,502 

-27 

7,600 

19.8 

-  .8 

tt 

Sept  26 

6.6 

+  .4 

64 

1,582 

+30 

7,600 

20.2 

+  .4 

Oct    4 

8.0 

+  .4 

66 

1,518 

-19 

7  600 

19.9 

-  .3 

819 

Oct.  18 

10.4 

.0 

56 

1,629 

+16 

7,600 

20.1 

+  .2 

85.1 

Oct.  18 

9.7 

-  .2 

67 

1,649 

+20 

7,600 

20.4 

+  .3 

85.9 

Oct  24 

8.4 

.0 

68 

1,568 

+14 

7,600 

20.6 

+  .2 

38.1 
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Tabli  No.  13— Oontinaed. 

Soowr  andfiU  »wrvey,  New  Madrid  Bendr-ConihoBA^ 

RANQB  NO.  M. 


New  Madrid  gauge. 

Set 
No. 

Datum 
area. 

Scour  and 
fill. 

Datum 
width. 

datum 
depth. 

Change 
in  mean 
datum 
depth. 

Maxi- 

Date. 

Beading. 

Change 
in  24 
hours. 

mum  da^ 

tum 

depth. 

1899. 

FkL 

FeeL 

^"TiSi 

lOOtq./L 

FteL 

FuL 

F^xL 

FeeL 

Sept.  20 
Sept.  29 

5.0 

-0.1 

1 

7,920 

19.8 

87.8 

4.5 

-  .1 

2 

1,514 

-i7* 

7.920 

19.1 

"■"i:6.*2* 

86.7 

Oct.     4 

4.0 

-  .1 

8 

1,601 

-18 

7,920 

19.0 

-  .1 

84.2 

Oct.   18 

8.0 

~  .1 

4 

1,609 

+  8 

7.920 

19.1 

+  .1 

84.7 

Oct.   20 

2.8 

+  .1 

5 

1,511 

+  2 

7,920 

19.1 

.0 

84.7 

Oct.   26 

2.7 

-  .1 

6 

1,606 

-  8 

7,920 

19.0 

-  .1 

85.8 

Nov.    1 

2.9 

+  .2 

7 

1,510 

+  2 

7,920 

19.1 

+  .1 

85.8 

Nov.    8 

8.4 

+  .1 

8 

1,518 

+  8 

7,920 

19.1 

.0 

85.7 

Nov.  15 

4.4 

+  .2 

9 

1,518 

0 

7,020 

19.1 

.0 

85.8 

Nov.  21 

5.8 

.0 

10 

1,519 

+  6 

7,920 

19.2 

+  .1 

85.6 

Nov.  27 

5.9 

+  .1 

11 

1,516 

-  8 

7.920 

19.1 

-  .1 

85.4 

Dec.    5 

5.6 

.0 

12 

1,828 

+  7 

7,920 

19.2 

+  .1 

86.2 

Dec.  18 

5.8 

+  .1 

18 

1,587 

+14 

7,920 

19.4 

+  .2 

85.9 

Dec.  19 

10.1 

+  .6 

14 

1540 

+  8 

7,920 

19.4 

.0 

85.5 

Dec.  26 

14.6 

+  .4 

15 

1.609 

+69 

7,920 

20.8 

+  .9 

86.9 

1900. 

Jan.     8 

10.8 

-1.8 

16 

1,688 

-21 

7.920 

20.1 

-  .2 

36.9 

Jan.  18 

6.8 

+  .2 

17 

1,664 

-24 

7,910 

19.8 

-  .8 

86.6 

Jan.  17 

U.8 

+1.9 

18 

1,676 

+12 

7.900 

19.9 

+  .1 

86.6 

Jan.  26 

20.8 

+  .5 

19 

1,646 

+70 

7,900 

20.8 

+  .9 

87.9 

Jan.  81 

18.8 

-  .8 

20 

1,657 

+11 

7,900 

21.0 

+  .2 

87.2 

Feb.    9 

10.0 

+  .4 

21 

1,629 
1621 

7.900 

20.6 

87.8 

Feb.  18 

21.  J 
25.  i 

+2:2 

22 

-S* 

7,900 

20.5 

""-.'5* 

87.1 

Feb.  19 

+  .5 

28 

1,661 

+40 

7,900 

21.0 

+  .5 

87.7 

Feb.  26 

24.0 

-  .8 

24 

1,662 

+  1 

7,880 

21.1 

+  .1 

87.7 

Mar.    7 

21.1 

+  .2 

25 

1620 

-42 

7,880 

20.6 

-  .6 

86.7 

Mar.  18 

80.4 

+  .9 

26 

1,669 

+49 

7,900 

21.1 

+  .5 

87.7 

Mar.  20 

80.8 

-  .7 

27 

1,594 

-75 

7,880 

20.2 

-  .9 

86.4 

Mar.  26 

26.0 

-  .1 

28 

1,665 

-29 

7.900 

19.8 

-  .4 

86.1 

Apr.    2 

24.4 

-1.1 

29 

1,572 

+  7 

7,880 

19.9 

+  .1 

88.0 

Apr.    9 

20.6 

-  .1 

80 

1,521 

-61 

7.880 

19.8 

-  .6 

85.6 

Apr.  16 

22.6 

+  .6 

81 

1,609 

-12 

7,880 

19.1 

-  .2 

86.7 

Apr.  24 

24.8 

+  .7 

82 

1,577 

+68 

7,900 

20.0 

+  .9 

87.1 

Apr.  80 
May    7 

24.0 

-  .7 

88 

1,578 

+  1 

7,880 

20.0 

.0 

87.9 

18.5 

-  .5 

84 

1,562 

-16 

7,880 

19.8 

-  .2 

88.0 

May  14 

16.4 

-  .8 

85 

1,544 

-18 

7,890 

19.6 

-  .2 

87.9 

May  22 

14.2 

-  .1 

86 

1,560 

+16 

7,890 

14.8 

+  .2 

87.9 

May  28 

18.6 

.0 

87 

1,584 

+24 

7,880 

20.1 

+  .8 

88.8 

June   6 

16.2 

+  .9 

88 

1,565 

-19 

7,880 

19.9 

-  .2 

85.1 

June  12 

18.4 

-  .2 

89 

1586 

+21 

7,890 

20.1 

+  .2 

87.6 

June  19 

21.4 

.0 

40 

1,547 

-89 

7,890 

19.6 

-  .6 

87.9 

June  27 

22.8 

+1.2 

41 

1,620 

+78 

7,880 

20.6 

+1.0 

86.5 

July    8 

25.1 

-  .8 

42 

1,698 

_22 

7,890 

20.8 

-  .8 

85.3 

July  10 

16.7 

-L2 

48 

1,578 

-20 

7,890 

20.0 

-  .8 

87.6 

July  17 

12.2 

-  .5 

44 

1,660 

-28 

7.880 

19.7 

-  .8 

86.6 

July  24 

11.0 

+  .2 

46 

1,569 

+19 

7,880 

19.9 

+  .2 

87.1 

July  81 

14.6 

+  .2 

46 

1,605 

+86 

7,880 

20.4 

+  .5 

86.4 

Aug.    7 

14.4 

-  .6 

•    47 

1,581 

-24 

7,880 

20.1 

-  .8 

36.7 

Aug.  14 

9.8 

-  .7 

48 

1,567 

-24 

7,880 

19.8 

-  .8 

87.5 

Aug.  21 

6.4 

-  .1 

49 

1558 

-4 

7,880 

19.7 

-  .1 

86.9 

Aug.  28 

8.8 

.0 

60 

1,562 

+  9 

7,880 

19.8 

+  .1 

86.8 

Sept.   4 

9.4 

+  .4 

51 

1,670 

+  8 

7,880 

19.9 

+  .1 

86.1 

Sept  12 

8.2 

-  .5 

52 

1,551 

-19 

7,880 

19.7 

-  .2 

86.8 

Sept  19 

5.6 

-  .2 

58 

1,589 

-12 

7,880 

19.5 

-  .2 

85.7 

Sept.  26 

6.6 

+  .4 

54 

1,546 

+  7 

7,880 

19.6 

+  .1 

86.9 

Celt.     4 

8.0 

+  .4 

56 

1,681 

-16 

7,880 

19.4 

-  .2 

86.9 

Oct.    18 

10.4 

.0 

56 

1,568 

+82 

7,880 

19.8 

+  .4 

88.8 

Oct.    18 

9.7 

-  .2 

57 

1,567 

+  4 

7,880 

19.9 

+  .1 

88.4 

Oct.   24 

8.4 

.0 

68 

1,567 

0 

7,880 

19.9 

.0 

88.1 
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196       SMPOBT  OF  THS  GHDEF  OF  ENGIlfSSBS,  V.  8.  ABXT. 


Tablb  Na  18— Continoad. 
mdJUmHTveift  New  Madrid  Bmd'-OoaliaxmdL 


New  lUdild  gauge. 


Reeding. 


Change 
in24 
boon. 


Set 

No. 


Seoor  and 

Datom 

datum 
depth. 

Change 
in  mean 

Maxi- 
mum  da- 

fllL 

wtdfh. 

datom 

tum 

depth. 

depth. 

1009q./L 

JM. 

FeeL 

JteL 

/tet 

7,990 

19.1 

86.9 

-is' 

7980 

18.8 

'""^'.z 

84.7 

+  8 

7980 

18.8 

.0 

86.8 

-7 

7.990 

18.7 

-  .1 

84.2 

+  7 

7,990 

18.8 

+  .1 

818 

+  2 

7,990 

18.8 

.0 

81.9 

+14 

7,990 

19.0 

+  .2 

86.5 

+  1 

7,990 

19.0 

.0 

35.  S 

+  2 

7,990 

19.0 

.0 

86.1 

+12 

7,990 

19.2 

+  .2 

35.6 

-2 

.      7,990 

19.2 

.0 

36.0 

-U 

7,990 

19.0 

-  .2 

36.3 

+  9 

7,990 

19.1 

+  .1 

37.5 

+27 

7,990 

19.5 

+  .4 

36.7 

+42 

7;  990 

20.0 

+  .6 

87.6 

-1 

7,990 

20.0 

.0 

37.9 

-« 

7,990 

19.6 

-  .6 

37.3 

+28 

7,990 

19.9 

+  .4 

37.5 

+M 

7,990 

20.6 

+  .7 

38.1 

+  1 

7,990 

20.8 

.0 

30.3 

8,000 

20.2 
20.4 

88.4 

-ii* 

""-"2" 

87.7 

+10 

8,010 

20.6 

+  .1 

39.7 

+12 

8,010 

20.7 

+  .2 

38.1 

-6 

8^040 

20.6 

-  .2 

89.7 

+46 

8^040 

21.1 

+  .6 

41.5 

-88 

8,060 

20.8 

-  .6 

87.5 

-78 

8,080 

19.6 

-LO 

89.1 

+10 

S08O 

19.8 

+  .2 

39.1 

-42 

8.060 

19.2 

-  .8 

37.7 

-14 

8,030 

19.1 

-  .1 

35.8 

+46 

8,000 

19.7 

+  .8 

36.9 

+18 

8,020 

19.9 

+  .2 

87.1 

-40 

8,020 

19.2 

-  .7 

88.1 

-  1 

8,020 

19.2 

.0 

86.9 

-2 

8.020 

19.2 

.0 

87.9 

+17 

8,020 

19.4 

+  .2 

37.9 

+28 

8.020 

19.7 

+  .8 

38.1 

+18 

8.020 

20.0 

+  .8 

89.2 

+78 

8.080 

20.9 

+  .9 

41.5 

-80 

8,090 

20.1 

-  .8 

89.1 

+27 

8,080 

20.6 

+  .4 

87.0 

-82 

8,090 

19.7 

-  .8 

40.7 

-28 

S08O 

19.4 

-  .8 

40.7 

-U 

8^080 

19.8 

-  .1 

86.7 

+84 

S08O 

19.7 

+  .4 

88.5 

-21 

SOM 

19.4 

-  .8 

87.6 

-8 

8,040 

19.8 

-  .1 

88.8 

-12 

8^040 

19.2 

-  .1 

88.0 

+17 

8,040 

19.4 

+  .2 

87.9 

-10 

8,040 

19.8 

-  .1 

38.2 

-4 

8040 

19.2 

-  .1 

38.3 

-8 

8,040 

19.2 

.0 

37.8 

+18 

8,040 

19.4 

+  .2 

38.6 

-14 

8,040 

19.2 

-  .2 

88.7 

+14 

8,040 

19.4 

+  .2 

88.1 

+  8 

8,040 

19.6 

+  .1 

38.0 

-8 

8^040 

19.4 

-  .1 

37.2 

1899. 
Sept.  20 
Sept.  29 
Oci.  4 
Oct  13 
Oct  20 
Oct  26 
Nov.  1 
Nov.  8 
Nov.  15 
Nov.  21 
Nov.  27 
Dec.  5 
Dec.  13 
Dec.  19 
Dec.  26 

1900. 
Jan.  3 
Jan.  18 
Jan.  17 
Jan.  26 
Jan.  81 
Feb.  9 
Feb.  18 
Feb.  19 
Feb.  26 
Har.  7 
Mar.  18 
Mar.  20 
Mar.  26 
Apr.  2 
Apr.  9 
Apr.  16 
Apr.  24 
Apr.  80 
May  7 
May  14 
May  22 
May  28 
Jane  8 
Jane  12 
Jane  19 
June  27 
July  8 
July  10 
July  17 
July  24 
July  81 
Aug.  7 
Aug.  14 
Aug.  21 
Aug.  28 
Sept  4 
Sept  12 
Sept  19 
Sept  26 
Ocl  4 
Oct  18 
Oct  18 
Oct  24 


FeeL 
6.0 
4.6 
4.0 
8.0 
2.8 
2.7 
2.9 
8.4 
4.4 
6.8 
6.9 
6.6 
5.3 
10.1 
14.6 


10.8 

6.9 

U.2 

20.8 

18.8 

10.0 

21.1 

25.8 

28.9 

21.1 

80.4 

80.7 

26.0 

24.4 

2U.6 

22.6 

24.4 

23.9 

18.5 

16.4 

14.2 

18.6 

16.2 

18.4 

21.4 

22.4 

26.0 

16.6 

12.2 

11.0 

14.6 

14.4 

9.8 

6.4 

8.8 

9.4 

8.2 

5.6 

6.5 

8.0 

10.4 

9.7 

8.4 


FseL 
-0.1 

-  .1 

-  ,1 

-  .1 
+  .1 

-  .1 
+  .2 
+  .1 
+  .2 

.0 
+  .1 

.0 
+  .1 
+  .6 
+  .4 


-1.8 
+  .2 
+1.9 

i:t 
t2:J 

+  .6 

-  .8 
+  .2 
+  .9 

-  .7 

-  .1 
-LI 

-  .1 

+  -S 

-  .6 

-  .8 

-  .1 
.0 

11 

.0 

-1.2 

-  .6 

+  •2 

t:l 

-  .7 

-  .1 
.0 

+  .4 

-  .6 

-  .2 
+  .4 
+  .4 

.0 

-  .2 
.0 


18 
17 
18 
19 
20 
21 
22 
28 
24 
26 
26 
27 
28 
29 
80 
81 
82 
88 
84 
85 
88 
87 
88 
89 
40 
41 
43 
48 
44 
46 
46 
47 
48 
48 
60 
61 
62 
68 
64 
56 
56 
57 
68 


WO 


ffe 

1,499 
1,602 
1,495 
1,602 
1,604 
1,518 
1,619 
1,621 
1,688 
1,631 
1,520 
1,529 
1,666 
1,608 


1,607 
1,602 
1,600 
1,644 
1,646 
1,619 
1,684 
1,644 
1,666 
1,661 
1,896 
1,668 
1,667 
1,697 
1,546 
1,581 
1,577 
1,592 
1,648 
1,542 
1,540 
1,567 
1,588 
1,601 
1,677 
1,618 
1,646 
1,588 
1,668 
1,647 
1,581 
1,660 
1,566 
1,648 
1,560 
1,660 
1,546 
1,541 
1,559 
1,545 
1,559 
1,564 
1,661 
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Google 
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Tabu  No.  18— Gontinned. 
and  fiJH  mney,  New  Madrid  Bend—ConimxneA, 

RANOBN0.28. 


New  Madrid  gauge. 


HfftfjJYlg, 


Change 
in  24 
hours. 


Set 
No. 


Patmn 


Sconr  and 
fill. 


Datmn 
width. 


Mean 
dAtiim 
depth. 


Change 

in  mean 

datum 

depth. 


Maxi- 
mum dA- 
tum 
depth. 


1890. 
Sept.  19 
Sept  29 
Oct.  4 
Oct.  IS 
Oct.  20 
Oct  26 
Not.  1 
Nov.  9 
Nov.  15 
Nov.  22 
Nov.  27 
Dec  6 
Dec  13 
Dec.  19 
Dec.  26 

1900. 
Jan.  8 
Jan.  18 
Jan.  17 
Jan.  26 
Jan.  81 
Feb.  8 
Feb.  18 
Feb.  19 
Feb.  26 
Mar.  7 
Mar.  18 
Mar.  20 
Mar.  26 
Apr.  2 
Apr.  9 
Apr.  16 
Apr.  24 
Apr.  80 
Miiy  7 
May  14 
May  22 
May  2b 
June  6 
June  12 
June  20 
June  27 
July  8 
July  10 
July  17 
July  24 
July  81 
Aug.  7 
Aug.  14 
Aug.  21 
Aug.  28 
Sept  4 
Sept  12 
Sept  19 
Sept  26 
Oct  4 
Oct  18 
Oct  18 
Oct  24 


5.0 
4.4 

8.9 
8.0 
2.8 
2.7 
2.9 
8.5 
4.4 
6.8 
5.9 
5.6 
5.8 

lai 

14.6 


10.8 
6.9 
11.4 
20.8 
18.8 
9.4 
21.0 
25.8 
28.9 
21.1 
80.4 
80.7 
26.0 
24.4 
20.6 
22.7 
24.4 
28.9 
18.5 
16.4 
14.2 
18.6 
16.2 
18.4 
20.9 
22.4 
26.0 
16.6 
12.2 
ILO 
14.6 
14.4 
9.2 
6.4 
8.8 
9.4 
8.2 
5.6 
6.6 
8.0 

ia4 

9.7 
8.4 


0.0 

-  .1 

-  .1 

-  .1 
+  .1 

-  .1 

+  .2 
+  .1 
+  .2 

.0 
+  .1 

.0 
+  .1 

+  .e 

+  .4 


-1.8 
+  .2 
+1.9 
+  .5 

-  .8 

-  .8 
+2.2 
+  .6 

-  .8 
+  .2 
+  .9 

-  .7 

-  .1 
-LI 

-  .1 
+  .6 
+  .7 

-  .7 

-  .5 

-  .3 

-  .1 
.0 

+  .9 

-  .2 

-  .6 
+1.2 

-  .8 
-1.2 

-  .5 
+  .2 
+  .2 

-  .6 

-  .7 

-  .1 
.0 

+  .4 

-  .5 

-  .2 
+  .4 
+  .4 

.0 

-  .2 
.0 


10090. 


1009q,/L 


1»618 
1,515 
1.628 
1,621 
1,540 
1,547 
1,688 
1,548 
1,635 
1,662 
1,552 
1,665 
1,668 
1,685 


1,617 

1,090 

1,666 

1,677 
1,684 
1,640 
1,680 
1,697 
1,645 
1,707 
1,665 
1,681 
1,647 
1,669 
1,665 
1,696 
1,608 
1,660 
.1,626 
1,661 
1,564 
1,686 
1,605 
1,608 
1,676 
1,673 
1,608 
1,582 
1,687 
1,604 
1,610 
1,575 
1,554 
1,570 
1,584 
1,688 
1,666 
1,548 
1,548 
1,582 
1,681 
1,682 


-34 

-  8 
+13 

-  7 
+19 
+  7 

-  9 
+  5 

-  8 
+17 

0 
+18 

-  7 
-28 


-18 
-28 
+  6 
-40 
+22 


-87 
+40 
+17 
-52 
+62 
-52 
-24 
+16 
-78 

-  4 
+81 
+  7 
-58 
-24 
+35 

-  3 
+22 
+19 
+  3 
+68 

-  8 
-70 
-21 
+  5 
+17 
+  6 
-35 
-21 
+16 
+14 
+  4 
-22 
-18 

0 
+84 

-  1 
+  1 


IbeL 
8,280 
8,280 
8,280 
8,280 
8,280 
8,280 
8,280 
8,280 
8,280 
8,280 
8,280 
8,280 
8,280 
8,280 
8,280 


8,280 
8,280 
8,280 
8,280 
8,280 
8,280 
8,270 
8,280 
8,280 
8,280 
8,260 
8,230 
8,230 
8,240 
8,220 
8,220 
8,280 
8,220 
8,220 
8,210 
8,200 
8,200 
8,200 
8,200 
8,200 
8,190 
8,180 
8,190 
8,190 
8,190 
8,190 
8,190 
8,190 
8,190 
8,190 
8,190 
8,190 
8,190 
8,190 
8,190 
8,190 
8,190 
8,190 


FeeL 
18.7 
18.8 
18.8 
18.5 
18.4 
18.6 
18.7 
18.6 
1&6 
18.5 
18.7 
18.7 
18.9 
18.8 
19.7 


19.5 
19.2 
19.8 
20.0 
20.8 
19.7 
19.8 
20.8 
20.5 
19.9 
20.7 
20.1 
19.8 
20.0 
19.1 
19.0 
19.4 
19.5 
18.9 
18.6 
19.0 
19.1 
19.8 
19.6 
19.6 
20.5 
20.5 
19.6 
19.8 
19.4 
19.6 
19.7 
19.2 
19.0 
19.2 
19.8 
19.4 
19.1 
18.9 
18.9 
19.8 
19.8 
19.8 


FfBtt, 


-0.4 

.0 

+  .2 

-  .1 
+  .2 
+  .1 

-  .1 
.0 

-  .1 

+  :§ 

+  .2 

-  .1 
+  .9 


-  .3 
+  .1 
+  .7 
+  .8 


-  .5 
+  .5 
+  .2 

-  .6 
+  .8 

-  .6 

-  .8 
+  .2 

-  .9 

-  .1 
+  .4 
+  .1 

-  .6 

-  .8 
+  .4 
+  .1 
+  .2 
+  .8 

.0 

+  .9 

.0 

-  .9 

-  .8 
+  .1 
+  .2 
+  .1 

-  .5 

-  .2 
+  .2 
+  .1 

ti 

-  .2 
.0 

+  .4 
.0 
.0 


FeeL 
36.9 
35.9 
84.4 
83.5 
86.3 
36.5 
85.8 
36.3 
36.4 
36.1 
86.5 
36.3 
38.1 
36.2 
87.6 


38.1 
88.7 
38.0 
39.1 
39.5 
89.2 
89.1 
89.9 
89.2 
88.8 
38.9 
87.7 
39.1 
39.3 
36.8 
36.3 
38.0 
39.1 
88.2 
88.0 
38.5 
88.9 
39.1 
40.3 
39.0 
40.1 
40.5 
38.8 
88.8 
38.8 
88.5 
38.9 
39.5 
34.5 
35.9 
87.3 
36.5 
35.9 
85.9 
86.5 
86.8 
87.6 
86.7 
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198       REPOBT   OF  THK   OHISF  OF  KHOIKSEB8,  U.  8.  ARMY. 

Tabmm  Na  IB— Ooatinaed. 
Soour  andJUl  ntrvey^  New  Madrid  Ami— Gootiniiad. 

RANOSNO.m 


Date. 


New  Madrid  gauge. 


Reading. 


Change 
ln24 
boon. 


8el 
Na 


Datnm 


Scour  and 


width. 


Mean 
depth. 


Maxi- 

fimiw  di^ 

torn 
depth. 


1889. 
ficpt.  19 
Sept.  29 
Oct  4 
Oct  18 
Oct  20 
Oct  26 
Not.  1 
Nov.  9 
Nov.  16 
Nov.  22 
Nov.  27 
Dec  5 
Dee.  IB 
Dec.  19 
Dec.  26 


Jan.  8 
Jan.  18 
Jan.  17 
Jan.  26 
Jan.  81 
Feb.  8 
Feb.  18 
Feb.  19 
Feb.  26 
Mar.  7 
Mar.  18 
Mar.  20 
Mar.  26 
Apr.  2 
Apr.  9 
Apr.  16 
Apr.  24 
Apr.  80 
May  7 
May  14 
May  22 
May  28 
June  6 
June  12 
June  20 
Jane  27 
July  8 
July  10 
Jnly  17 
July  24 
July  81 
Aug.  7 
Aug.  14 
Aug.  21 
Aug.  28 
Sept.  4 
Sept  12 
Sept  19 
Sept  26 
Oct  4 
Oct  18 
Oct  18 
Oct   24 


Itet 
6.0 
4.4 
8.9 
8.0 
2.8 
2.7 
2.9 
8.6 
4.4 
6.8 
6.9 
6.6 
6.8 

lai 

14.6 


10.8 

6.9 

11.4 

20.8 

18.8 

9.4 

21.0 

26.8 

28.8 

21.2 

80.4 

80.6 

26.0 

314 

20.6 

22.7 

24.4 

23.8 

18.6 

16.4 

14.2 

18.6 

16.2 

18.4 

20.8 

22.4 

25.0 

16.6 

12.2 

U.0 

14.6 

14.8 

9.2 

6.4 

8.8 

9.4 

8.2 

6.6 

6.6 

8.0 

10.4 

9.7 

8.4 


.Fbet 
ao 

-  .1 

-  .1 

-  .1 
+  .1 

-  .1 

+  .2 
+  .1 
+  .2 

.0 
+  .1 

.0 
+  .1 
+  .6 
+  .4 


-1.8 
+  .2 
+1.9 
+  .6 

-  .8 

-  .8 
+2.2 
+  .6 

-  .8 
+  .2 
+  .9 

-  .7 

-  .1 
-1.1 

-  .1 
+  .6 
+  .7 

-  .7 

-  .6 

-  .8 

-  .1 
.0 

+  .9 

-  .2 

-  .6 

-1.2 

-  .5 
+  .2 
+  .2 

-  .6 

-  .7 

-  .1 
.0 

+  .4 

-  .6 

-  .2 
+  .4 
+  .4 

.0 

-  .2 
.0 


100 


1,588 
1,527 
1,616 
1,618 
1,580 
1,544 
1,580 
1,642 
1,648 
1,567 
1,564 
1,569 
1,582 
1.629 


1,022 
1,612 
1,606 
1,670 
1.608 
1,644 
1,662 

i.^ 

1,766 
1,714 
1.648 
1.689 
1,627 
1,587 
1,640 
1,666 
1.694 
1,678 

i,8n 

1,578 
1.589 
1,680 
1,668 

1.699 
1,718 
1,605 
1,694 
1,610 
1,644 
1,658 
1,606 
1,671 
1,501 
1,697 
1,578 
1,658 
1,566 
1,661 
1,696 
1.608 
1,604 


100  ag.  A. 


-  S3 

-  U 

-  12 
+  8 
+  12 
+  14 

-  14 
+  12 
+  6 
+  9 

-  8 
+  16 
+  13 
+  47 


-  7 
-10 

-  4 

+  62 
+  28 


-  41 
+  83 
+    9 

-  1 
+  78 

-  52 
-71 

-  4 

-  12 

-  40 
+  68 
+  16 

-  62 

-  21 
+  4 
+  1 
+  11 
+  41 
+  83 
+  86 
+  14 
-118 

-  1 
+  16 
+  84 
+  14 

-  66 

-  82 
+  20 
+    6 

-  24 

-  20 
+  12 

-  4 
+  86 
+  7 
+    1 


8.880 
8.880 
8.880 

S'JS 
8.880 

8.880 

JJS 
8,880 

8.880 

8.880 

8.880 

8.880 

8.880 

8.860 

8.880 


8,880 
8.880 
8,400 
8,400 
8,400 
8.410 
8,400 
8,410 
8.400 
8.410 
8,410 
8.410 
8.420 
8.410 
8.480 
8.440 
8.440 
8.460 
8.400 
8.480 
8.480 
8,600 
8.600 
8.600 
8.610 
8.610 
8.620 
8,620 
8,620 
8,620 
8.620 
8.620 


8.520 
8,620 
8,620 
8.620 
8.620 
8,620 
8.620 
8.620 
8,690 


18.7 
1B.4 
18.2 
18.1 
18.1 
18.8 
1&4 
1&8 
1B.4 
1&6 
1B.6 
18.6 
1&7 
1&9 
U.4 


U.4 
19.2 
19.2 
19.9 
30.8 
19.6 
19.6 
20.1 
30L1 
30.2 
2L0 
20.4 
19.6 
19.6 
19.8 
1B.8 
19.4 
19.6 
18.9 
18.6 
18.6 
18.6 
18.7 
19.2 
19.6 
20.0 
20.1 
18.7 
18.7 
18.9 
19.8 
19.6 
1&8 
18.4 
18.7 
18.7 
18.6 
18.2 
1&4 
18.8 
18. 7 
1B.8 
1&8 


-  .8 

-  .2 

-  .1 
.0 

-  .2 
+  .1 

-  .1 

I;l 

-  .1 
+  .2 
+  .2 

+  .6 

.0 

-  .2 
.0 

+  .7 
+  .8 


-  .6 
+  .5 

.0 
+  .1 
+  .8 

-  .6 

-  .9 
.0 

-  .2 

-  .5 
+  .6 
+  .2 

-  .7 

-  .8 
.0 
.0 

+  .1 
+  .5 
+  .4 
+  .4 
+  .1 
-1.4 
.0 
+  .2 
+  .4 
+  .2 

-  .7 

-  .4 
+  .8 

.0 

-  .2 

-  .8 
+  .2 

-  .1 
+  .4 
+  .1 


88.9 
86.9 
a&6 
36.9 
86.4 
86.6 
86.9 
86.8 
87.7 
87.2 
87.6 
87.9 
87.1 
87.8 
88.7 


89.7 
89.7 
88.7 
41.8 
41.1 
40.6 
40.6 
41.4 
42.8 
45.8 
42.7 
41.8 
43.8 
45.8 
43.4 
88.4 
89.8 
89.8 
88.8 
88.6 
88.8 
87.6 
40.8 
40.8 
89.4 
40.2 
41.1 
40.9 
40.9 
40.9 
41.7 
41.9 
89.6 
40.1 
40.0 
40.8 
89.6 
88.6 
38.8 
88.1 
88.4 
89.1 
87.8 
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Tabub  No.  13— OontinaedL 
Soow  andfiU  mney,  New  Madrid  Bend— Contlnaed. 

RANGE  NO.  80. 


Data 


New  Madzid  gauge. 


Change 
In  24 
hotin. 


Set 
No. 


Datom 


Booorand 
fill. 


Datum 
width. 


Mean 
datum 
depth. 


Change 
In  mean 
datum 
depth. 


Maxi- 
mum da- 
tum 
depth. 


199. 
Sept.  19 
Sept  29 
Ckst.  4 
Oct  13 
Oct  20 
Oct  26 
Nov.  1 
Nov.  9 
Nov.  15 
Nov.  22 
Nov.  27 
Dec  6 
Dec  18 
Dec.  19 
Dec.  27 

19C0. 
Jan.  3 
Jan.  IS 
Jan.  17 
Jan.  27 
Jan.  81 
Feb.  8 
Peb.  18 
F^b.  19 
Feb.  26 
Mar.  7 
Mar.  18 
Mar.  20 
Mar.  26 
Apr.  2 
Apr.  9 
Apr.  16 
Apr.  24 
Apr.  80 
May  7 
May  14 
May  22 
May  28 
June  6 
Jane  12 
June  20 
June  27 
Jnly  8 
July  10 
Jnly  17 
July  24 
July  81 
Aogr.  7 
Aug.  14 
Aug.  21 
Aug.  28 
Sept  4 
Sept.  12 
Sept.  19 
Sept  26 
Oct.  4 
Oct  18 
Oct  18 
Oct   24 


Ibet 
6.0 
4.4 

8.9 
8.0 
2.8 
2.8 
2.9 
8.6 
4.4 
6.8 
6.9 
6.6 
6.8 
10.2 
14.8 


10.7 

6.9 

11.5 

21.0 

18.8 

9.4 

20.9 

26.8 

28.8 

21.2 

80.6 

20.6 

26.0 

24.8 

20.6 

22.7 

24.4 

28.8 

18.4 

16.4 

14.2 

13.6 

16.3 

18.4 

20.8 

22.4 

26.0 

16.6 

12.2 

11.0 

14.7 

14.8 

9.2 

6.4 

8.8 

9.4 

8.2 

5.6 

6.6 

8.1 

10.4 

9.7 

8.4 


0.0 

-  .1 

-  .1 

-  .1 
+  .1 

-  .1 
+  .2 
+  .1 
+  .2 

.0 

+  .1 

.0 

+  .1 

4-  .6 
+  .2 


-1.8 
+  .2 
+1.9 
+  .8 

-  .8 

-  .8 
+2.2 
+  .6 


+  .2 

26 

+  .9 

26 

-  .7 

27 

-  .1 

28 

-1.1 

29 

-  .1 

80 

+  .6 

81 

+  .7 

82 

-  .7 

83 

-  .5 

84 

-  .8 

36 

-  .1 

86 

.0 

87 

+  .9 

88 

-  .2 

89 

-  .6 

40 

+1.2 

41 

-  .8 

42 

-1.2 

43 

-  .6 

44 

+  .2 

46 

+  .2 

46 

-.6 

47 

-  .7 

48 

-  .1 

49 

.0 

60 

+  .4 

51 

-  .6 

62 

-  .2 

68 

+  .4 

54 

+  .4 

65 

.0 

66 

-  .2 

67 

.0 

58 

1,479 
1,480 
1,458 
1,457 
1,463 
1.465 
1,467 
1,470 
1,477 
1,475 
1,478 
1,490 
1,481 
1,562 


1,660 
1,662 
1,564 
1,622 
1,680 
1,594 
1,606 
1,660 
1,688 
1,681 
1,680 
1,681 
1,626 
1,616 
1,580 
1,543 
1,591 
1.687 
1,582 
1,581 
1,540 
1,566 
1,668 
1,562 
1,685 
1,685 
1,642 
1,605 
1,.557 
1,669 
1,667 
1,572 
1,640 
1,580 
1,646 
1,565 
1,664 
1,551 
1,540 
1,621 
1,686 
1,685 
1,686 


JOOtq.Jl. 


-20 
+  1 
-27 

ti 

+12 
+  2 
+  8 
+  7 

-  2 

-  2 
+17 

-  9 
-19 


-  2 

-  8 
+  2 
+68 
+  8 


-27 
+47 
-17 

-  2 
+49 
+  1 
-55 
-10 
-86 
-87 
+48 

-  4 
-55 

-  1 
+  9 
+16 

-  8 

-  1 
+83 
+60 
+  7 
-87 
-48 
+  2 
+28 
-15 
-82 
-10 
+16 
+  9 
+  9 
-IS 
-11 
-19 
+14 

0 
0 


JRsct 
7,850 
7,850 
7,860 
7,850 
7,860 
7,860 
7,860 
7,850 
7,850 
7,860 
7,850 
7,850 
7,860 
7,860 
7,860 


7,860 
7,860 
7,860 
7,860 
7,860 
7,860 
7,860 
7,860 
7,860 
7,860 
7,880 
7,880 
7,860 
7,880 
7,900 
7,900 
7,900 
7,920 
7,910 
7,920 
7,900 
7.910 
7,900 
7,900 
7,900 
7,900 
7,900 
7.900 
7,910 
7,920 
7,920 
7,920 
7,920 
7,920 
7,920 
7,920 
7.920 
7,920 
7,920 
7,920 
7,920 
7,920 
7,920 


F\seL 
19.1 
18.8 
1&9 
18.5 
18.6 
18.5 
18.7 
18.7 
18.7 
18.8 
18.8 
18.8 
19.0 
18.9 
19.9 


19.8 
19.7 
19.8 
20.6 
20.7 
*20.S 
20.4 
21.0 
20.8 
20.8 
21.8 
21.8 
20.7 
20.5 
20.0 
19.5 
20.1 
20.0 
19.4 
19.8 
19.6 
19.7 
19.7 
19.6 
20.1 
20.7 
20.8 
20.3 
19.7 
19.7 
20.0 
19.8 
19.4 
19.3 
19.5 
19.6 
19.7 
19.6 
19.4 
19.2 
19.4 
19.4 
19.4 


-.  .3 
+  .1 

-  .4 
+  .1 

-  .1 
+  .2 

.0 
.0 

+  .1 
.0 
.0 

+  .2 

-  .1 
+1.0 


-  .3 
+  .6 

-  .2 
.0 

+  .6 
.0 

-  .6 

-  .2 

-  .5 

-  .6 
+  .6 

-  .1 

-  .6 

-  .1 
+  .2 
+  .2 

.0 

-  .1 
+  .5 
+  .6 
+  .1 

-  .5 

-  .6 
.0 

+  .3 

-  .2 

-  .4 

-  .1 
+  .2 
+  .1 
+  .1 

-  .1 

-  .2 

-  .2 
+  .2 

.0 
.0 


FseL 
44.9 
40.8 
40.8 
89.7 
40.5 
40.5 
39.7 
88.9 
89.7 
38.3 
37.1 
87.9 
89.2 
39.3 
40.1 


41.7 
40.5 
40.5 
44.9 
45.7 
44.5 
45.9 
47.7 
45.4 
46.5 
47.3 
45.9 
49.1 
49.5 
49.5 
45.5 
40.7 
41.4 
89.4 
40.9 
40.7 
41.5 
43.8 
38.5 
40.0 
40.0 
41.0 
43.0 
41.9 
39.2 
89.7 
42.0 
40.6 
41.1 
40.1 
41.1 
42.1 
40.5 
40.1 
41.1 
40.5 
41.1 
40.8 
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BEPOBT   OF  THE   CHIEF   OF   ENaiNBBBS,  V.  8.  ABMY. 


Tablb  No.  18— Continued. 
Scour  cmdftU  twrvey,  New  Madrid  BMkI— Continued. 

BANGS  NO.  8L 


Date. 

New  Mad] 
Reading. 

rid  gauge. 

Change 
in  24 
hours. 

Set 
No. 

Datum 
area. 

Boonrand 
fill. 

Datum 
width. 

Mean 
datum 
depth. 

CSumge 
In  mean 
datum 
depth. 

Maxl- 
T»nin  da- 
tum 
depth. 

1899. 

Feet 

.Fbrf. 

1.470 

100aq,JL 

FkL 

Fed, 

IbeL 

IleeL 

Sept.  19 
Sept.  29 

6.0 
4.4 

0.0 
-  .1 

1 
2 

8.880 
8.380 

17.7 
17.6 

44.8 

-i2* 

"••-6.Y 

45.6 

Oct.     4 

8.9 

-  .1 

8 

1.478 

+  8 

8,880 

17.6 

+  .1 

48.9 

Oct.    18 

8.0 

-  .1 

4 

1,477 

-  1 

8,380 

17.6 

.0 

44.7 

Oct.    20 

2.8 

+  .1 

6 

1,491 

+14 

8,880 

17.8 

+  .2 

44.8 

Oct.   26 

2.8 

-  .1 

6 

1,488 

-  8 

8,880 

17.8 

.0 

43.1 

Nov.    1 

2.9 

+  .2 

7 

1492 

+  4 

8,880 

17.8 

.0 

44.5 

Nov.    9 

8.6 

+  .1 

8 

1,483 

-9 

8.380 

17.7 

-  .1 

42.6 

Nov.  16 

4.4 

+  .2 

9 

1,471 

-12 

8,880 

17.6 

-  .1 

42.1 

Nov.  22 

6.8 

.0 

10 

1,490 

+19 

8,380 

17.8 

+  .2 

40.8 

Nov.  27 

6.9 

+  .1 

11 

1,484 

-6 

8,380 

17.7 

-.1 

41.8 

Dec.    6 

6.6 

.0 

12 

1,611 

+27 

8,380 

18.0 

+  .8 

42.0 

Dec.  18 

6.8 

+  .1 

18 

1,498 

-18 

8,380 

17.9 

-.1 

89.8 

Dec.  19 

10.2 

+  .6 

14 

1,484 

-14 

8,380 

17.7 

-  .2 

37.8 

Dec.  27 

14.8 

+  .2 

16 

1,687 

+68 

8,880 

18.8 

+  .6 

88.1 

1900. 
Jan.     3 

ia7 

-1.8 

16 

i:S 

+16 

8,880 

18.6 

+  .2 

41.8 

Jan.  18 

6.9 

+  .2 

17 

-9 

8.380 

18.4 

-.1 

42.8 

Jan.  17 

11.6 

+1.9 

18 

1668 

+  9 

8,890 

18.6 

+  .1 

43.3 

Jan.  27 

21.0 

+  .8 

19 

1618 

+60 

8,390 

19.2 

+  .7 

43. 0 

Jan.  81 

18.7 

-  .8 

20 

1,626 

+18 

8,880 

19.4 

+  .2 

42.3 

Feb.    8 

9.4 

-•  .8 

21 

1,691 

8,870 

19.0 

41.9 

Feb.  18 

20.8 

+2.2 

22 

r,689 

-87* 

8^860 

19.0 

""-'.T 

41.4 

Feb.  19 

26.4 

+  .6 

28 

1,679 

+90 

8,870 

20.1 

+1.1 

44.1 

Feb.  28 

23.8 

-.8 

24 

1»1 

+12 

8,860 

20.2 

+  .1 

43.6 

Mar.    7 

21.2 

+  .2 

26 

1,689 

-62 

8,870 

19.6 

-.6 

43.5 

Mar.  18 

80.6 

+  .9 

26 

1,726 

+87 

8,860 

20.6 

+1.0 

42.1 

Mar.  20 

80.6 

-  .7 

27 

1709 

-17 

8,870 

20.4 

-.2 

44.0 

Mar.  26 

26.0 

-  .1 

28 

1,669 

-40 

8,860 

20.0 

-  .4 

49.5 

Apr.    2 

24.8 

-1.1 

29 

1^618 

-61 

8,890 

19.8 

-.7 

48.1 

Apr.    9 

20.6 

-  .1 

80 

1,616 

-2 

8,400 

19.2 

-  .1 

45.5 

Apr.  16 

22.8 

+  .6 

81 

1,622 

+  6 

8,400 

19.8 

+  .1 

43.6 

Apr.  24 

24.4 

+  .7 

82 

1,628 

+  8 

8,400 

19.4 

+  .1 

42.7 

Apr.  30 
May    7 

23.8 

-  .7 

38 

1,6U 

-17 

8,400 

19.2 

-.2 

41.6 

18.4 

-  .6 

84 

1,668 

-48 

8;420 

18.6 

-  .6 

41.6 

May  14 

16.4 

-  .8 

86 

1,641 

-22 

8,420 

18.S 

-.8 

43.8 

May  22 

14.2 

-  .1 

86 

1,647 

+  6 

8,440 

18.8 

.0 

40.2 

May  28 

13.6 

.0 

87 

1,647 

0 

8,430 

18.4 

+  .1 

38.7 

June   6 

16.8 

+  .9 

38 

1,674 

+«7 

8,420 

18.7 

+  .8 

43.3 

June  12 

18.4 

-  .2 

89 

1,613 

+89 

8,420 

19.2 

+  .6 

40.5 

June  20 

20.8 

-  .6 

40 

1,669 

+46 

8,420 

19.7 

+  .6 

43.8 

June  27 

22.4 

+1.2 

41 

1,668 

-6 

8,420 

19.6 

-  .1 

42.3 

July    8 

26.0 

-  .8 

42 

1,680 

+27 

8,420 

20.0 

+  .4 

43.8 

July  10 

16.6 

-1.2 

43 

1,666 

-24 

8,480 

18.6 

-1.6 

89.1 

July  17 

12.2 

-  .6 

44 

1,642 

-14 

8,480 

18.8 

-  .2 

89.0 

July  24 

U.0 

+  .2 

46 

1,W6 

+88 

8,440 

18.7 

+  .4 

42.0 

July  81 

14.7 

+  .2 

46 

1,604 

+29 

8,440 

19.0 

+  .8 

41.7 

Aug.    7 

14.8 

-.6 

47 

1,686 

-18 

8,440 

18.8 

-  .2 

4L1 

Aug.  14 

9.2 

-  .7 

48 

1,671 

-15 

8,440 

18.6 

-.2 

4L2 

Aug.  21 

6.4 

-  .1 

49 

1,646 

-26 

8,440 

18.8 

-.8 

40.0 

Aug.  28 

8.8 

.0 

60 

1,W0 

+24 

8,440 

18.6 

+  .8 

4L1 

Sept.    4 

9.4 

+  .4 

61 

1,678 

+  8 

8,440 

18.6 

.0 

40.2 

Sept  12 

8.2 

-  .6 

62 

1,666 

-7 

8,440 

18.6 

.0 

41.6 

Sept.  19 

6.6 

-  .2 

68 

1,648 

-28 

8,440 

18.8 

-  .8 

41.5 

Bept.  26 

6.6 

+  .4 

64 

1,627 

-16 

8,440 

18.1 

-  .2 

42.4 

Oct.     4 

8.1 

+  .4 

66 

1,610 

-17 

8,440 

17.9 

-  .2 

41.5 

Oct.    l;^ 

10.4 

.0 

66 

1^687 

+27 

8,440 

18.2 

+  .8 

41.5 

Oct.   18 

9.7 

-   .2 

67 

1,649 

+12 

8,440 

18.4 

+  .2 

41.3 

Oct.  24 

8.4 

.0 

68 

1668 

+  9 

8,440 

18.6 

+  .1 

40.9 
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Tablb  No.  14. 
Scout  andfiU  turvey^  New  Madrid  J^erui— Continned. 
[GrosB^ecttoii  elements.    Datnm  reads  82.2  feet  on  New  Madrid  gauge.] 
RANGB  NO.  L 


New  Madrid  gauge. 

Set 
No. 

Datum 
area. 

Sconxand 

mi. 

Width. 

Mean 
depth. 

Change 
in  mean 
datum 
depth. 

Mazi- 

Date. 

Hpiadfnr 

Change 
in24 
hoois. 

datum 
depth. 

1899. 

Jitel 

EeeL 

2,188 

lOOag./L 

FlBd. 

Aet 

FeeL 

FuL 

Sept  20 

1900. 
Feb.  16 

6.0 

-0.1 

1 

4,720 
4.720 

48.9 

88.7 

28.0 

+  .8 

22 

+60 

46.2 

+1.8 

86.6 

Feb.  22 

26.0 

+  .1 

28 

?148 

+10 

4,780 

45.8 

+  .1 

84.6 

Mar.    1 

21.8 

-  .6 

24 

2,107 

-86 

4,720 

44.6 

-  .7 

84.6 

Mar.    9 

25.0 

+2.6 

26 

2,141 

+84 

?780 

45.8 

+  .7 

86.7 

Mar.  16 

81.8 

+  .4 

26 

2,189 

-  2 

4.720 

45.8 

.0 

86.4 

Mar.  22 

28.2 

-1.8 

27 

2,158 

+14 

4.720 

45.6 

+  .8 

85.0 

Mar.  28 

26.9 

+  .6 

28 

2,191 

+88 

4.720 

46.4 

+  .8 

85.8 

Apr.     5 

21.8 

-.7 

29 

2,117 

-74 

4.780 

44.8 

-1.6 

84.4 

Apr.  12 

20.7 

-  .1 

80 

2,069 

-48 

4.720 

43.8 

-1.0 

84.6 

Apr.  18 

22.6 

-  .8 

81 

2,099 

+30 

4.780 

44.4 

+1.6 

84.2 

Apr.  26 

26.1 

+  .4 

82 

2,180 

+81 

4,730 

45.0 

+1.6 

85.0 

May    2 

22.2 

-1.0 

88 

2,089 

-41 

4,780 

44.2 

-1.8 

86.1 

July    2 

25.6 

+  .2 

42 

2,079 

-10 

4,750 

48.8 

-L4 

88.9 

Oct   28 

8.4 

-  .1 

68 

2,049 

-80 

4.760 

48.1 

-L7 

84.9 

RANGB  NO.  2. 


1899. 

Sept  20 
1900. 

6.0 

—0.1 

1 

2,160 

6,920 

86.8 

79.8 

Feb.  15 

98.0 

+  .8 

22 

2,216 

+66 

6,920 

87.4 

+1.1 

79.6 

Feb.  22 

26.0 

+  .1 

28 

2,214 

-  1 

6,910 

87.6 

+  .1 

79.6 

Mar.    1 

21.8 

-  .6 

24 

?174 

-40 

6,910 

86.8 

-  .7 

79.2 

Mar.    9 

24.8 

+2.6 

25 

2,228 

+54 

6,910 

87.7 

+  .9 

80.1 

Mar.  16 

81.8 

+  .4 

26 

2.218 

-10 

6  880 

87.7 

.0 

79.7 

Mar.  22 

28.2 

-1.8 

27 

2267 

+49 

6.890 

88.6 

+  .8 

82.8 

Mar.  28 

26.9 

+  .6 

28 

2^288 

+16 

6,910 

88.6 

+  .1 

80.6 

Apr.    6 

21.8 

-.7 

29 

2246 

-38 

6,890 

88.1 

-  .6 

79.6 

Apr.  12 

20.7 

-  .1 

80 

2,281 

-14 

6,880 

87.9 

-  .2 

79.2 

Apr.  18 

22.6 

-  .8 

81 

2,250 

+19 

6,880 

88.8 

+  .4 

78.9 

Apr.  26 
May    2 

26.1 

+  .4 

82 

2,260 

+10 

6,890 

88.4 

+  .1 

79.4 

22.2 

-1.0 

88 

2,228 

-37 

6,890 

87.7 

-  .7 

78.8 

July    2 

25.6 

+  .2 

42 

2^247 

+24 

6,890 

88.1 

+  .4 

78.7 

Oct   28 

8.4 

-  .1 

68 

2,192 

-66 

6^890 

87.2 

-  .9 

78.9 

RANGE  NO.  8. 


1899. 

Sept  20 
1900. 

6.0 

—0.1 

X 

2,184 

6,980 

81.8 

69  9 

Feb.  16 

28.7 

+  .7 

22 

2,272 

+88 

6,980 

82.6 

+L8 

70.6 

Feb.  22 

26.0 

+  .1 

28 

2.264 

-18 

6,980 

82.8 

-  .8 

69.7 

Mar.    1 

21.9 

-  .6 

24 

2,198 

-56 

6,980 

81.6 

-  .8 

69.8 

Mar.    9 

24.6 

+2.5 

25 

2,S12 

414 

6,980 

81.7 

+  .2 

70.1 

Mar.  15 

81.4 

+  .5 

26 

2,256 

+44 

6,980 

82.3 

+  .6 

69.9 

Mar.  22 

28.6 

-1.8 

27 

2,266 

+10 

6,980 

82.5 

+  .2 

70.2 

Mar.  28 

26.9 

+  .6 

28 

2,296 

+80 

6,980 

82.9 

+  .4 

71.8 

Apr.    5 

21.8 

-  .7 

29 

2,244 

-52 

6,980 

82.1 

-  .8 

69.9 

Apr.  13 

20.8 

+  .1 

80 

2,241 

-  8 

6.980 

82.1 

.0 

68.8 

Apr.  18 

22.4 

-  .8 

81 

2,241 

0 

6,960 

82.1 

.0 

68.8 

iKi 

25.1 

+  .4 

82 

2,261 

+20 

6,980 

82.4 

+  .8 

69.1 

22.0 

-1.0 

88 

2,289 

-22 

6,960 

82.1 

-  .8 

68.7 

July    2 

25.6 

+  .2 

42 

2,238 

-  1 

6,980 

82.1 

.0 

69.8 

Oct  28 

8.4 

-.1 

68 

2.209 

-20 

6,960 

8L6 

-.5 

60.1 
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&ANQE  NO.  4. 


New  Madrid  gauge. 

Set 
No. 

Datnm 
area. 

Sooorand 
fill. 

Datum 
width. 

Mean 
depth. 

Change 

in  mean 

datum 

depth. 

Maxi- 

Date. 

Reading. 

Change, 
in  24 
hours. 

mum 
datum 
depth. 

1899. 
Sept.  20 

1900. 
Feb.  16 
Feb.  22 
Mar.    1 
Mar.    9 
Mar.  15 
Mar.  22 
Mar.  28 
Apr.    5 
Apr.  13 
Apr.  18 
Apr.  26 
May    2 
July    2 
Oct.   28 

Fset. 
5.0 

23.8 
26.0 
21.9 
24.6 
31.4 
28.6 
26.8 
21.9 
20.8 
22.4 
25.0 
22.0 
25.5 
8.4 

FeeL 
-0.1 

+  .7 
+  .1 

-  .6 
+2.5 
+  .5 
-1.8 
+  .6 

-  .7 

t:l 

+  .4 
-1.0 
+  .2 

-  .1 

1 

22 
23 
24 
25 
26 
27 
28 
29 
80 
31 
82 
38 
42 
58 

2,206 
2,194 
2,177 
2,192 
2,205 
2,166 
2,145 
2,088 
2,124 
2,146 
2,152 
2,140 
2,130 
2,060 

100  9q.Jl 

FkL 
7,810 

7,810 
7,820 
7,820 
7,820 
7,820 
7,820 
7,820 
7,820 
7,820 
7,820 
7,820 
7,820 
7,820 
7.820 

FeeL 
27.1 

28.2 
28.1 
27.8 
28.0 
28.2 
27.7 
27.4 
26.7 
27.2 
27.4 
27.5 
27.4 
27.2 
26.6 

FeeL 

FeeL 
71.6 

+92 
-12 
-17 
+16 
+18 
-39 
-21 
-67 
+36 
+22 
+  6 
-12 
-10 
-60 

+L1 

-  .1 

-  .8 
+  .2 

t:l 

-  .8 

-  .7 

X:l 

+  .1 

-  .1 

-  .2 

-  .6 

74.7 
71.1 
78.1 
72.4 
71.3 
71.1 
72.2 
60.1 
72.6 
71.8 
71.9 
T2.5 
73.0 
78.7. 

RANGE  NO.  5. 


1899. 

Sept.  20 
1900. 

5.0 

—0.1 

■  1 

2,108 

7,710 

27.3 

71.2 

Feb.  17 

24.3 

+  .6 

22 

2,191 

+88 

7,710 

28.4 

+1.1 

73.3 

Feb.  22 

26.0 

+  .1 

23 

2,198 

+  7 

7,710 

28.5 

+  .1 

72.1 

Mar.    1 

21.8 

-  .6 

24 

2,142 

-66 

7,710 

27.8 

-  .7 

7ai 

Mar.    9 

>   24.5 

+2.5 

25 

2,162 

+20 

7,710 

28.0 

+  .2 

72.6 

Mar.  15 

31.4 

+  .5 

26 

2,199 

+37 

7,710 

28.5 

+  .5 

72.8 

Mar.  22 

28.5 

-1.3 

27 

2.220 

+21 

7,710 

28.8 

+  .8 

74.7 

Mar.  28 

26.8 

+  .6 

28 

2,184 

-86 

7,720 

28.8 

-  .5 

73.7 

Apr.     5 

21.9 

-  ,7 

29 

2,140 

-44 

7,720 

27.7 

-  .6 

73.1 

Apr.  13 

20.8 

+  .1 

80 

2,103 

-87 

7,730 

27.2 

-  .6 

TS.2 

Apr.  18 

22.4 

-  .3 

31 

2,119 

+16 

7,740 

27.4 

+  .2 

71.7 

Apr.  26 

25.0 

+  .4 

32 

2,163 

+44 

7,740 

28.0 

+  .6 

78.1 

May    2 

22.0 

-1.0 

83 

2,129 

-34 

7,740 

27.5 

-  .6 

72.7 

July    2 

25.5 

+  .2 

42 

2,167 

+88 

7,760 

27.9 

+  .4 

72.6 

Oct.    23 

8.4 

-  .1 

68 

2,082 

-85 

7,760 

26.8 

-1.1 

72.2 

RANGE  NO.  6. 


1899. 

Sept.  20 

1900. 
Feb.  17 

5.0 

—0  1 

1 

2,072 
2,118 

7,680 
7,680 

27.0 

66.5 

24.8 

+  .6 

22 

+41 

27.5 

+0.6 

66.9 

Feb.  22 

26.0 

+  .1 

28 

2.186 

+28 

7,680 

27.8 

+  .8 

67.7 

Mar.    1 

21.8 

-  .6 

24 

2,112 

-24 

7,680 

27.5 

-  .8 

66.7 

Mar.    9 

24.4 

+2.5 

25 

2,121 

+  9 

7,670 

27.7 

+  .2 

68.8 

Mar.  16 

31.8 

+  .4 

26 

2,147 

+26 

7,720 

27.8 

+  .1 

67.5 

Mar.  22 

28.4 

-1.8 

27 

5;  144 

-  8 

7,720 

27.8 

+  .0 

68.8 

Mar.  28 

26.8 

+  .6 

28 

2,107 

-87 

7,700 

27.4 

-  .4 

67.9 

Apr.    5 

21,9 

-  .7 

29 

21066 

-21 

7,700 

27.1 

-  .8 

6B.2 

Apr.  13 

20.8 

+  .1 

80 

2,060 

-  6 

7,700 

27.0 

-  .1 

67.7 

Apr.  18 

22.4 

-  .8 

81 

?,085 

+  5 

7  700 

27.1 

+  .1 

66.9 

Apr.  26 

25.0 

+  .4 

82 

2,U8 

+33 

7,700 

27.5 

+  .4 

68.1 

May    2 

22.0 

-1.0 

88 

2,100 

-18 

7,700 

27.3 

-  .2 

67.8 

July    2 

25.6 

+  .2 

42 

2,096 

-2 

7,760 

27.0 

-  .8 

66.7 

Cot   28 

8.4 

-  .1 

58 

2^084 

-64 

7,760 

26.2 

-  .8 

66.7 
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Table  No.  14 — Continued. 

Scour  and  fill  mrvey.  New  Madrid  Bend — Gontinaed. 

RANQE  no.  7. 


New  Madrid  gauge. 

Set 
No. 

Datum 
area. 

Scour  and 
fill. 

Datum 
width. 

Mean 
datum 
depth. 

Change 
in  mean 
datum 
depth. 

Maxi- 

Date. 

Beading. 

Change 

in  24 

hours. 

mum 
datum 
depth. 

1899. 
Sept.  20 

1900. 
Feh.  17 
Feb.  22 
Mar.    1 
Mar.    9 
Mar.  16 
Mar.  22 
Mar.  28 
Apr.    5 
Apr.  13 
Apr.  18 
Apr.  26 
Miiy    2 
July    2 
Oct   23 

FeeL 
6.0 

24.8 
26.0 
21.8 
24.4 
81.8 
28.4 
26.8 
21.9 
20.8 
22.4 
25.0 
22.1 
25.6 
8.4 

FeeL 
-0.1 

n 

+2.6 

±:? 
li 

+  .4 
-1.0 
+  .2 
-  .1 

1 

22 
23 
24 
25 
26 
27 
28 
29 
80 
81 
82 
83 
42 
68 

^^ 

2^095 
2,121 
2,183 
2,212 
2,166 
2,109 
?095 
2,129 
2,166 
2,130 
2,164 
2,066 

m9q,JL 

Fed. 
7,720 

7,720 
7,720 
7,720 
7,720 
7,720 
7,740 
7,710 
7,710 
7,710 
7,710 
7,710 
7,720 
7,800 
7,800 

26.7 

27.7 
27.7 
27.1 
27.5 
28.8 
28.6 
28.1 
27.4 
27.2 
27.6 
28.1 
27.6 
27.7 
26.5 

FeeL 

FeeL 
64.0 

+77 
+  2 
-42 
+26 
+62 

iS 

-67 
-14 
+84 
+87 
-36 
+34 
-98 

+1.0 
.0 

-  .6 
+  .4 
+  .8 
+  .8 

-  .5 

-  .7 

-  .2 
+  .4 
+  .5 

-  .6 
+  .1 
-1.2 

65.4 
65.3 
63.9 
65.6 
66.7 
68.6 
68.5 
67.3 
65.8 
66.7 
67.2 
67.1 
67.7 
65.0 

RANGE  NO.  8. 


1899. 

Sept  20 
1900. 

6t.O 

—0.1 

1 

1,996 

7,640 

26.1 

60  0 

Feb.  16 

28.6 

+  .7 

22 

2,078 

+82 

7,640 

27.2 

+1.1 

62.7 

Feb.  20 

25.6 

+  .4 

23 

2,097 

+19 

7,680 

27.3 

+  .1 

62.7 

Mar.    1 

21.8 

-  .6 

24 

2,061 

-36 

7,680 

26.8 

-  .5 

62.9 

Mar.    8 

22.6 

+  .8 

25 

2,084 

+23 

7,680 

27.1 

+  .3 

64.7 

Mar.  16 

81.8 

+  .4 

26 

2,099 

+16 

7,720 

27.2 

+  .1 

63.7 

Mar.  22 

28.8 

-1.8 

27 

2,127 

+28 

7,740 

27.5 

+  .3 

65.1 

Mar.  27 

26.4 

+  .8 

28 

2,092 

-85 

7,740 

27.0 

-  .5 

63.9 

Apr.    4 

22.4 

-  .9 

29 

2,068 

-24 

7,760 

26.6 

-  .4 

61.3 

Apr.  12 

20.7 

-  .1 

80 

2,064 

-4 

7,770 

26.6 

.0 

62.0 

Apr.  18 

22.4 

-  .3 

81 

2,064 

+20 

7,780 

26.8 

+  .2 

63.7 

Apr    25 
Mity    1 

24.8 

+  .6 

32 

2,097 

+18 

7,780 

27.0 

+  .2 

62.9 

22.9 

-  .9 

88 

2,060 

-17 

7,790 

26.7 

-  .3 

63.3 

July    2 

25.4 

+  .2 

42 

2,114 

+84 

7,840 

27.0 

+  .3 

63.9 

Oct   28 

8.4 

-  .1 

68 

2,078 

-36 

7,840 

26.5 

-  .5 

62.7 

RANGE  NO.  9. 


1899. 

Sept.  21 
1900. 

5.0 

0.0 

1 

1,980 

7,580 

25.5 

62.3 

Feb.  16 

28.6 

+  .7 

22 

1,987 

+  67 

7,580 

26.2 

+0.7 

63.8 

Feb.  20 

25.6 

+  .4 

28 

2,034 

+  47 

7,600 

26.8 

+  .6 

66.3 

Feb.  27 

23.1 

-  .8 

24 

1,974 

-  60 

7,610 

25.9 

-  .9 

63.3 

Mar.    8 

22.5 

+  .8 

25 

2,002 

+  28 

7,630 

26.2 

+  .8 

68.3 

Mar.  16 

81.8 

+  .4 

26 

2,055 

+  68 

7,690 

26.7 

+  .5 

65.7 

Mar.  21 

28.6 

-1.0 

27 

2.067 

+    2 

7,700 

26.7 

.0 

67.3 

Mar.  27 

26.4 

+  .8 

28 

2,078 

+  21 

7,700 

27.0 

+  .3 

65.9 

Apr.    4 

22.4 

-  .9 

29 

2068 

-16 

7,710 

26.8 

-  .2 

63.9 

Apr.  12 

20.7 

-  .1 

30 

2,086 

-  27 

7,710 

26.4 

-  .4 

65.5 

Apr.  18 

22.6 

-  .8 

31 

2,060 

+  14 

7,710 

26.6 

+  .2 

63.3 

Aor.  25 
Way    1 

24.8 

+  .6 

32 

2,075 

+  25 

7,730 

26.8 

+  .2 

65.1 

28.0 

-  .9 

38 

2,078 

+    8 

7,740 

26.8 

.0 

64.4 

July    2 

26.4 

+  .2 

42 

2,076 

-    2 

7,780 

26.7 

-  .1 

61.9 

Oct  28 

8.4 

-.1 

58 

1,969 

-107 

7,780 

26.8 

-L4 

60.3 
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BANOE  NO.  10. 


New  Madrid  gauge. 

Set 
No. 

Datum 
area. 

Sooorand 
flU. 

Datnm 
width. 

Mean 
datum 
depth. 

Change 
in  mean 
datum 
depth. 

Mazi- 

Date. 

Beading. 

Change 
honiB. 

mum 
depth. 

uw. 

FBd. 

Fed. 

""tPk 

100  9q,JL 

JW. 

FleeL 

IbeL 

FseL 

Sept  21 
1900. 

&.0 

0.0 

1 

7,640 

24.9 

66.1 

Fdb.  16 

28.6 

+  .7 

22 

1,922 

+48 

7,640 

25.6 

+0.6 

69.S 

Feb.  20 

25.6 

+  .4 

23 

1,929 

+  7 

7,560 

25.6 

.0 

67.9 

Feb.  27 

28.1 

-  .8 

24 

1,942 

+18 

7.560 

25.7 

+  .2 

68.8 

Mar.    8 

22.4 

+  .8 

25 

1,984 

-8 

7,560 

25.6 

-  .1 

68.9 

Mar.  16 

81.8 

+  .4 

20 

1,948 

+14 

7,610 

25.6 

.0 

69.9 

Mar.  21 

29.4 

-1.0 

27 

1,986 

+88 

7,620 

26.1 

+  .6 

68.1 

Mar.  27 

26.4 

+  .3 

28 

1,958 

-88 

7,620 

25.6 

-  .6 

70.1 

Apr.    4 

22.4 

~  .9 

29 

1,902 

-61 

7,620 

25.0 

-.6 

63.9 

Apr.  12 

20.6 

-  .1 

80 

1,918 

+16 

7,680 

25.1 

+  .1 

68.7 

Apr.  18 

22.6 

-  .8 

31 

1.915 

-8 

7,630 

25.1 

.0 

67.8 

Apr.  25 
Muy    1 

24.8 

+  .6 

82 

1,926 

+11 

7,680 

25.2 

+  .1 

67.6 

28.0 

-  .9 

88 

1,944 

+18 

7,680 

25.6 

+  .8 

68.5 

July    2 

25.4 

+  .2 

42 

1,951 

+  7 

7.660 

26.5 

.0 

67.1 

Oct.  28 

8.4 

-.1 

58 

1898 

-63 

7,660 

218 

-  .7 

66.S 

RAKGB  NO.  IL 


1889. 

Sept  21 
1900. 

6.0 

ao 

1 

1,789 

7,660 

28.7 

6S.6 

Feb.  16 

28.6 

+  .7 

22 

1.843 

+64 

7,660 

24.4 

+0.7 

66.9 

Feb.  20 

25.6 

+  .4 

28 

1,880 

+87 

7,660 

24.9 

+  .6 

67.9 

Feb.  27 

23.1 

-  .8 

24 

1.882 

+  2 

7,560 

24.9 

.0 

67.9 

Mar.    8 

22.4 

+  .8 

25 

1,892 

+10 

7,580 

25.0 

+  .1 

09.1 

Mar.  14 

31.0 

+  .6 

26 

1.947 

+66 

7,680 

25.5 

+  .6 

71.1 

Mar.  21 

29.4 

-1.0 

27 

1,976 

+20 

7,660 

25.8 

+  .8 

T0.2 

Mar.  27 

26.4 

+  .8 

28 

1,972 

-  4 

7,650 

25.8 

.0 

71.1 

Apr.    4 

22.4 

-  .9 

29 

1,905 

-67 

7,660 

24.8 

-LO 

71.0 

Apr.  12 

20.6 

-.1 

80 

1,873 

-82 

7,650 

24.5 

-  .8 

68.7 

Apr.  18 

22.6 

-  .8 

31 

1,895 

+22 

7,660 

24.7 

+  .2 

72.4 

Apr.  26 
May    1 

24.8 

+  .5 

82 

1,926 

+81 

7,660 

25.1 

+  .4 

72.2 

28.0 

-  .9 

83 

1,913 

-18 

7,660 

25.0 

-  .1 

70.6 

July    2 

25.4 

+  .2 

42 

1,921 

+  8 

7,690 

26.0 

.0 

87.1 

Oct  28 

8.4 

-  .1 

58 

1,852 

-69 

7,690 

24.1 

-.9 

66.6 

BANGE  NO.  12. 


1899. 

Sept  21 
1900. 

6.0 

0.0 

1 

1,818 

7,600 

24.2 

64.8 

Feb.  16 

28.6 

+  .7 

22 

1,838 

+20 

7,600 

24.6 

+0.3 

G4.4 

Feb.  20 

25.6 

+  .4 

28 

1.835 

-  8 

7,510 

24.4 

64.0 

Feb.  27 

23.2 

-  .8 

24 

1.811 

-24 

7,520 

24.1 

'—  .8 

65.4 

Mar.    8 

22.4 

+  .8 

25 

1,876 

+66 

7,530 

24.9 

+  .8 

68.7 

Mar.  14 

81.0 

+  .6 

26 

1,878 

+  2 

7,570 

24.8 

63.7 

Mar.  21 

29.5 

-LO 

27 

1,952 

+74 

7,590 

25.7 

+  .9 

71.7 

Mar.  27 

26.4 

+  .3 

28 

1,898 

-64 

7,600 

25,0 

68.3 

Apr.    4 

22.6 

-  .9 

29 

1,869 

-29 

7,610 

24.6 

—  .4 

68.1 

Apr.  12 

20.6 

-  .1 

SO 

1,M4 

-25 

7,610 

24.2 

—  .4 

67.3 

Apr.  18 

22.6 

-  .3 

31 

l,8n9 

+16 

7,610 

24.4 

+  .2 

67.5 

Apr.  25 
May    1 

24.8 

+  .5 

32 

1,895 

+86 

7,620 

24.9 

+  .6 

68.8 

23.0 

-  .9 

33 

1,878 

-17 

7,620 

24.6 

68.5 

July    2 

25.4 

+  .2 

42 

1,870 

-  8 

7,640 

24.5 

—  .1 

67.2 

Oct   28 

8.4 

-  .1 

68 

1,814 

-66 

7.640 

23.7 

—  .8 

65.t 
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Tablb  No.  14— Oontintied. 
Soowr  andfiU  eurvey,  New  Madrid  fend— Oontinaed, 

&ANOB  NO.  It. 


New  Madrid  gauge. 

Set 
No. 

Datum 
area. 

Soourand 
Ml.   • 

Datum 
width. 

Mean 
datum 
depth. 

in  mean 
datum 
depth. 

Maxi- 

Date. 

Reading. 

Change 
ln2l 
hours. 

mum 
datum 
depth. 

1899. 
Sept.  21 

5.0 

28.6 
25.8 
28.2 
22.8 
81.0 
29.6 
26.4 
22.5 
20.6 
22.6 
24.8 
28.0 
25.4 
8.4 

FeeL 
0.0 

t:l 

-  .8 
+  .8 

t:l 

-  .1 

-  .8 

1:5 

+  .2 

-  .1 

1 

22 
28 
24 
25 
26 
27 
28 
29 
80 
81 
82 
88 
42 
58 

1^799 
1,815 
1888 
1860 
1861 
1806 
1^786 
1^808 
1^796 
1807 
1^786 
£757 

lOOmi,/^ 

6,810 

6,m 

6,890 
6,910 
6^960 

S'SS 
6,980 

6,980 

6^980 

6,960 

6,090 

6,090 

7,000 

7,000 

26.0 

26.8 
26.5 
26.1 
26.8 
26.4 
26.6 
26.7 
25.0 
26l6 
25.8 
25.7 
25.9 
25.5 
26.1 

FuL 

(n..8 

1900. 
Feb.  16 
Feb.  20 
Feb,  27 
Mar.    8 
Mar.  14 
Mar.  21 
Mar.  27 
Apr.    4 
Apr.  12 
Apr.  18 
Apr.  25 
May    1 
July    2 
Oct   28 

IS 

-25 
+16 
+28 
+21 
+  2 
-65 
-20 

-29 

il 

-  .8 

-  .4 

64.6 
68.8 

64.9 
65.8 
64.8 
66.7 
09.8 
65.8 
68.9 
68.5 
68.9 
62.6 
66.7 
62.7 

RANGB  NO.  14. 


1899. 

Sept.  21 
1900. 

6.0 

0.0 

1 

1,788 

6,820 

26.7 

62.1 

Feb.  14 

22.8 

+1.6 

22 

1«750 

+ffl 

6,520 

27.0 

+0.8 

60.8 

Feb.  20 

25.6 

+  .4 

28 

1^704 

+  5 

6,580 

27.0 

.0 

60.7 

Feb.  27 

28.2 

-  .8 

94 

1,756 

-8 

6,540 

26.9 

-  .1 

62.0 

Mar.    8 

21.8 

+  .8 

25 

1^800 

+44 

6,540 

27.5 

+  .6 

62.8 

Mar.  14 

81.0 

+  .6 

26 

1,810 

+10 

6,660 

27.6 

+  .1 

66.7 

Mar.  21 

29.6 

-1.0 

27 

1,828 

+1B 

6,590 

27.7 

+  .1 

68.5 

Mar.  27 

26.2 

+  .8 

28 

1,778 

-60 

6,690 

27.0 

-  .7 

68.1 

Apr.     4 

22.6 

-  .9 

20 

2781 

+  8 

6,690 

27.0 

.0 

82.1 

Apr.  12 

20.6 

-  .1 

80 

1,796 

+12 

6,690 

27.2 

+  .2 

62.9 

Apr.  16 

22.8 

+  .6 

81 

1792 

-1 

6^690 

27.2 

.0 

62.0 

as'vi 

24.8 

+  .5 

82 

1,812 

+20 

6,000 

27.5 

+  .8 

68.0 

28.0 

-  .9 

88 

1,796 

-16 

6,000 

27.2 

-  .8 

64.7 

July    2 

25.4 

+  .2 

42 

1,765 

-21 

6,610 

26.9 

-  .8 

68.8 

Oct.   28 

8.4 

-  .1 

58 

1,781 

-44 

6.610 

26.2 

-  .7 

60.9 

BANGS  NO.  15. 


1899. 

Sept.  21 
1900. 

5.0 

ao 

1 

1,757 

6,440 

27.8 

67.1 

Feb.  14 

218 

+1.6 

22 

1,777 

+20 

6,440 

27.6 

+a8 

60.6 

Feb.  20 

25.6 

+  .4 

28 

1,791 

+14 

6,440 

27.8 

+  .2 

60.7 

Feb.  27 

28.2 

-  .8 

24 

2761 

-80 

6,460 

27.8 

-.5 

58.1 

Mar.    8 

21.9 

+  .8 

25 

1.806 

+45 

6^460 

28.0 

+  .7 

6L8 

Mar.  14 

81.0 

+  .6 

26 

1,788 

-18 

6,460 

27.7 

-.8 

57.5 

Mar.  21 

29.6 

-1.0 

27 

1,785 

-  8 

6,480 

27.5 

-  .2 

57.8 

Mar.  27 

26.8 

+  .8 

28 

1,794 

+  9 

6,480 

27.7 

+  .2 

60.1 

Apr.    4 

22.6 

-  .9 

29 

1,785 

-0 

6,460 

27.5 

-  .2 

60.2 

Apr.  12 

20.6 

-  .1 

80 

1,788 

+  8 

6,480 

27.6 

+  .1 

69.5 

Apr.  16 

22.8 

+  .8 

81 

1,804 

+16 

6,480 

27.8 

+  .2 

60.9 

Apr.  25 
Kay     1 

24.8 

+  .5 

82 

^760 

-85 

6,480 

27.8 

-  .5 

60.1 

28.1 

-.9 

8S 

2749 

-20 

i,4» 

27.0 

-.8 

55.7 

July    2 

25.4 

+  .2 

42 

2780 

+40 

6,480 

27.6 

+  .6 

61.1 

Oek  28 

8.4 

-.1 

60 

1,725 

-64 

$480 

26.6 

-1.0 

58.5 
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Tablb  No.  14— Continued. 
Socmr  amdfiHl  turvey,  New  Madrid  J^eruZ— Continued. 

RANQE  NO.  16. 


New  Madrid  gauge. 

Set 
No. 

Datum 
area. 

Scour  and 
fill. 

Datum 
width. 

Mean 
datum 
depth. 

Chanife 
In  mean 
datum 
depth. 

Maxi- 

Date. 

Reading. 

Change 
in  24 
hours. 

mum 
datum 
depth. 

1899. 
Sept.  21 

IbeL 
6.0 

22.2 
25.6 
23.2 
22.0 
31.0 
29.7 
26.3 
22.6 
20.6 
22.8 
24.8 
23.1 
25.2 
8.4 

FeeL 
0.0 

+1.6 
+  .4 

-  .8 
+  .8 

±i 

-  .1 
+  .6 
+  .6 

-  .9 

-  .8 

-  .1 

1 

22 
23 
24 
25 

26 
27 
28 
29 
30 
31 
32 
33 
.    42 
58 

1,814 
1,815 
1.821 
1,810 
1,806 
1,821 
1,839 
1,840 
1,842 
1,858 
1,865 
1,803 
1,881 
1,797 

100  sq.  A. 

FseL 
5,180 

5,180 
5,180 
5,180 
5,180 
5,180 
5,180 
5,180 
5,  ISO 
5,180 
5,180 
5,180 
6,180 
5,180 
5,180 

Feet. 
33.1 

35.0 
35.0 
35.2 
34.9 
34.9 
35.2 
a5.5 
35.5 
35.6 
35.9 
36.0 
84.8 
35.3 
84.7 

Feel. 

48  9 

1900. 
Feb.  14 
Feb.  20 
Feb.  27 
Mar.    8 
Mar.  14 
Mar.  21 
Mar.  27 
Apr.    4 
Apr.  12 
Apr.  16 
Apr.  25 
Mjiy     1 
July    3 
Oct   28 

+100 
+    1 
+    6 

-  11 

-  4 
+  15 
+  18 
+    1 
+    2 
+  16 
+    7 

-  62 
+  28 
-84 

.0 
+  .3 
+  .8 

.0 
+  .1 
+  .8 
+  .1 
-L2 

51.5 
54.9 
55.1 
54.3 
57.1 
67.9 
56.1 
55.7 
54.5 
66.6 
56.1 
54.7 
64-7 
62.5 

RANGE  NO.  17. 


1»9. 

Sept.  21 

6.0 

0.0 

1 

1,786 

4,660 

88.1 

49.4 

1900. 

Feb.  14 

22.2 

+1.6 

22 

1,824 

+  88 

4.560 

40.0 

+1.9 

62.1 

Feb.  20 

25.6 

+  .4 

28 

1,826 

+    2 

4,560 

40.0 

.0 

52.4 

Feb.  27 

23.2 

-  .8 

24 

1,774 

-  62 

4,560 

88.9 

-1.1 

60.7 

Mar.    8 

22.0 

+  .8 

25 

1,806 

+  82 

4.660 

39.6 

+  .7 

49.3 

Mar.  14 

31.0 

+  .6 

26 

1,782 

-24 

4,550 

39.2 

-  .4 

61.8 

Mar.  21 

29.8 

-1.0 

27 

1,797 

+  15 

4,560 

89.5 

+  .8 

60.4 

Mar.  27 

28.3 

+  .3 

28 

1,827 

+  30 

4,560 

40.2 

+  .7 

61.8 

Apr.     4 

22.6 

-  .9 

29 

1,796 

-31 

4,550 

39.6 

-  .7 

61.8 

Apr.  12 

20.6 

-  .1 

30 

1,828 

+  27 

4.550 

40.1 

+  .6 

61.7 

Apr.  16 

22.8 

+  .6 

31 

1,830 

+    7 

4,550 

40.2 

+  .1 

61.1 

Apr.  26 
May    1 

24.8 

+  .6 

32 

1,860 

+  30 

4,550 

40.9 

+  .7 

61.6 

23.2 

-  .9 

33 

1,838 

-  22 

4,550 

40.4 

-  .6 

61.7 

July    8 

•25.2 

-  .3 

42 

1,897 

+  59 

4.550 

41.7 

+1.8 

61.8 

Oct.   28 

8.4 

-  .1 

68 

1,796 

-102 

4,550 

39.5 

-2.2 

48.5 

RANGE  NO.  18. 


1899. 

Sept.  21 
1900. 

6.0 

0.0 

1 

1,848 

6,840 

84.5 

48.1 

Feb.  14 

22.2 

+1.6 

22 

1,970 

+127 

6,340 

36.9 

+2.4 

82.2 

Feb.  20 

26.6 

+  .4 

23 

1,939 

-  31 

6,340 

86.8 

-  .6 

51.6 

Feb.  27 

28.3 

-  .8 

24 

1,937 

-    2 

6,340 

36.8 

.0 

61.7 

Mar.    8 

22.0 

+  .8 

25 

1,946 

+    8 

5,340 

86.4 

+  .1 

51.4 

Mar.  14 

80.9 

+  .6 

26 

1,944 

-    1 

5,340 

36.4 

.0 

60.9 

Mar.  21 

29.8 

-1.0 

27 

1,926 

-18 

5,340 

86.1 

-  .8 

51.6 

Mar.  27 

26.3 

+  .8 

28 

1,935 

+    9 

6,340 

86.2 

+  .1 

51.8 

Apr.    4 

22.6 

-  .9 

29 

1,899 

-  36 

5,840 

86.6 

-  ,6 

49.9 

Apr.    9 

20.6 

-  .1 

30 

1,904 

+    6 

6,840 

86.7 

+  .1 

48.8 

Apr.  17 

22.9 

+  .8 

31 

1,906 

+    1 

6,340 

86.7 

.0 

49.1 

^i^i 

24.7 

+  .5 

32 

1.986 

+  81 

6,340 

86.8 

+  .6 

49.8 

23.2 

-  .9 

88 

1.968 

+  17 

6,340 

86.6 

+  .8 

60.9 

July    8 

25.2 

-  .8 

42 

1,964 

+  81 

6,340 

87.2 

+  .6 

60.9 

Oct   24 

8.4 

.0 

68 

1,927 

-  67 

5,340 

36.1 

-1.1 

47.6 
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New  Madrid  gauge. 

Set 
No. 

Datum 
area. 

Scour  and 
fill. 

Datum 
width. 

Mean 
depth. 

Change 
in  mean 
datum 
depth. 

Mazi- 

Date. 

Reading. 

Change 
hoois. 

mum 
datum 
depth. 

1899. 
Sept.  21 

1900. 
Feb.  14 
Feb.  20 
Feb.  27 
Mar.    8 
Mar.  14 
Mar.  21 
Mar.  27 
Apr.     4 
Apr.     9 
Apr.  17 

July    8 
Oct.    24 

Fed. 
6.0 

22.2 
25.6 
28.8 
22.1 
80.9 
29.8 
26.4 
22.6 
20.6 
22.9 
2L7 
28.2 
25.2 
8.4 

0.0 
+1.6 

1:1 

-1.0 

i:J 

-  .8 
.0 

1 

22 
23 
24 
25 
26 
27 
28 
29 
80 
81 
82 
88 
42 
66 

1,996 
2,000 
2008 
1,992 
1999 
1,970 
1,976 
1,968 
1,924 
1967 
1,995 
1,987 
2,026 
1,OT1 

mtq.JU 

FeeL 
5,650 

5,660 
5,650 
5,650 
5,650 
5,650 
5,650 
5,660 
5,650 
5,650 
5,650 
5.650 
5,650 
5,650 
6,650 

Bsd, 
88.7 

85.8 
85.4 
35.5 
85.8 
85.4 
84.9 
85.8 
84.8 
84.1 
84.8 
85.8 
86.2 
85.9 
84.9 

Feet. 

FetL 
49.6 

+91 
+  6 
+  8 
-16 

+  6 
-88 
-14 
+48 

i1 

+1.6 

t-\ 

-  .2 

ti:S 

-  .2 

+  .7 
+  .5 

-  .1 

51.8 
50.1 
51.8 
51.4 
51.5 
50.5 
50.9 
50.9 
48.8 
51.1 
51.5 
60.9 
49.9 
48.6 

RANGE  NO.  20. 


1899. 

Sept.  21 
1900. 

6.0 

0.0 

1 

1,914 

6.840 

82.8 

47  8 

Feb.  14 

22.2 

+L6 

22 

2,025 

+111 

5.840 

84.7 

+1.9 

60.0 

Feb.  20 

2&6 

+  .4 

28 

2,010 

-  16 

5,840 

84.4 

-  .8 

50.8 

Feb.  27 

28.4 

-  .8 

24 

2,006 

-    4 

5,840 

84.8 

-  .1 

51.9 

Mar.    8 

22.2 

+  .8 

25 

2,015 

+    9 

5,840 

84.5 

+  .2 

51.6 

Mar.  14 

80.9 

+  .6 

26 

2,006 

-    7 

5,840 

84.4 

-  .1 

60.6 

Mar.  21 

29.8 

-1.0 

27 

2,009 

+    1 

5,840 

84.4 

.0 

60.7 

Mar.  27 

26.4 

+  .8 

28 

1,979 

-80 

5,840 

88.9 

-  .5 

60.6 

Apr.     4 

22.6 

-  .9 

29 

1,964 

-  15 

5,840 

88.6 

-  .8 

51.1 

Apr.    9 

20.6 

-  .1 

80 

1,960 

-    4 

5,840 

88.6 

.0 

49.5 

Apr.  17 

22.9 

+  .8 

81 

1,978 

+  18 

5,840 

88.8 

+  .2 

48.9 

isn 

24.7 

+  .5 

82 

1,987 

+  14 

5,840 

84.0 

+  .2 

50.1 

28.2 

-.9 

83 

1,970 

-  17 

5.840 

88.7 

-  .8 

48.5 

July     8 

25.2 

-  .8 

42 

2,048 

+  78 

6,840 

85.1 

+1.4 

51.1 

Oct.    24 

8.4 

.0 

58 

1,968 

-  60 

5,840 

84.0 

-1.1 

47.7 

RANQB  NO.  2L 


1809. 

Sept.  21 
1900. 

6.0 

ao 

1 

2,126 

6.740 

81.5 

48.6 

Feb.  14 

22.0 

+1.6 

22 

2,219 

+98 

6.740 

82.9 

+1.4 

49.9 

Feb.  19 

26.2 

+  .6 

28 

2,258 

+89 

6,740 

88.5 

+  .6 

5L8 

Feb.  26 

24.1 

-  .8 

24 

2,188 

-75 

6,740 

82.4 

-1.1 

50.8 

Mar.    7 

21.0 

+  .2 

25 

2,168 

-16 

6,740 

82.2 

-  .2 

49.7 

Mar.  18 

80.8 

+  .9 

26 

2,196 

+28 

6,740 

82.6 

+  .4 

49.9 

Mar.  20 

80.9 

-  .7 

27 

2,164 

-82 

6,740 

82.1 

-  .5 

60.9 

Mar.  26 

26.0 

-  .1 

28 

2,124 

-40 

6,740 

81.5 

-  .6 

47.1 

Apr.    2 

24.5 

-LI 

29 

2.178 

+54 

6,740 

82.8 

+  .8 

49.5 

Apr.    9 

20.6 

-  .1 

80 

2.184 

-44 

6,740 

81.7 

-  .6 

49.4 

Apr.  16 

22.6 

+  .6 

81 

2,127 

-  7 

6,740 

81.6 

-  .1 

49.3 

Apr.  24 

24.2 

+  .7 

82 

2,162 

+86 

6,740 

82.1 

+  .5 

51.2 

Apr.  SO 

24.1 

-  .7 

88 

2,187 

+26 

6,740 

82.4 

+  .8 

50.9 

July    8 

26.2 

-  .8 

42 

2.280 

+48 

6,740 

88.1 

+  .7 

50.9 

Oct   24 

8.4 

.0 

58 

2.160 

-70 

6.740 

82.0 

-1.1 

49.8 
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Tablb  No.  14— Continued. 

Seottr  and  fill  survey,  New  Madrid  J?«mI— Gaatiniied. 

banqe  no.  22. 


New  Madrid  gauge. 

Set 
No. 

Datum 
area. 

Sooorand 
fill. 

Datum 
width. 

Mean 
datum 
depth. 

Change 
in  mean 
datum 
depth. 

Maxi- 

Date. 

Reading. 

hours. 

mum 
datum 
depth. 

1899. 
Sept  21 

1900. 
Feb.  14 
Feb.  19 
Feb.  26 
Mar.    7 
Mar.  18 
Mar.  20 
Mar.  26 
Apr.    2 
Apr.    0 
Apr.  16 
Apr.  24 
Apr.  80 
July    8 
Oct   94 

5.0 

22.0 
25.2 
24.0 
21.0 
80.8 
80.8 
26.0 
24.5 
20.6 
22.6 
24.2 
24.0 
25.2 
8.4 

Feel. 
0.0 

+1.6 

t:l 

+  .2 

1:? 

-  .1 
-1.1 

-  .1 
+  .6 

1:? 

-  .8 
.0 

1 

22 
28 
24 
25 
26 
27 
28 
29 
80 
81 
82 
38 
42 
58 

2,248 
2,229 
2^268 
2,192 
2,158 
2,166 
2,100 
2,147 
2,186 
2,227 
2,282 
2,160 

lOOtq^JU 

Ji^eL 
6,970 

6,970 
6,970 
6,970 

S'SS 
6,970 

6,970 

6,970 

6,970 

6,970 

!'SS 
6,970 

6,970 

6,970 

6,970 

FDeL 
80.8 

82.4 
82.5 
82.3 
82.0 
82.5 
SL4 
80.9 
80.9 
80.1 
80.8 
81.4 
82.0 
82.5 
81.1 

FeeL 

IfDeL 
4A.6 

+111 
+    5 

-  15 

-  19 
+  34 

-  71 

-  89 

ts 

+  41 

+L6 
+  .1 

-  .2 

-  .8 

td 

-  .5 
.0 

-.8 

+  .7 

!:l 

-Li 

49.9 
50.4 
49.0 
49.9 
50.0 
.48.9 
49.5 
49.1 
48.8 
48.9 
49.  t 
60.6 
49.5 
47.9 

BANGS  NO.  28. 


1899. 

Sept  21 
1900. 

6.0 

OlO 

1 

2,279 

7,190 

8L7 

48wl 

Feb.  14 

22.0 

+1.6 

22 

2,851 

+72 

7,190 

82.7 

+1.0 

47.6 

Feb.  19 

25.2 

+  .5 

28 

2,877 

+26 

7,190 

88.1 

+  .4 

49.9 

Feb.  26 

24.0 

-  .8 

24 

2,844 

-88 

7,190 

82.6 

-  .5 

48.9 

Mar.    7 

21.0 

+  .2 

25 

2,840 

-4 

7,190 

82.5 

-  .1 

47.9 

Mar.  18 

80.4 

+  .9 

26 

2,347 

+  7 

7,190 

82.6 

+  .1 

48.6 

Mar.  20 

80.8 

-  .7 

27 

2,306 

-41 

7  190 

82.1 

-.5 

48.6 

Mar.  26 

26.0 

-  .1 

28 

2.292 

-14 

7,190 

81.9 

-  .2 

48.7 

Apr.    2 

24.5 

-LI 

29 

2,290 

-2 

7,190 

81.8 

-  .1 

49.7 

Apr.    9 

20.6 

-  .1 

80 

2,251 

-89 

7,190 

81.3 

-  .5 

48.9 

Apr.  16 

22.6 

+  .6 

81 

2,226 

-25 

7,190 

81.0 

-  .8 

48.9 

Apr.  24 

24.2 

+  .7 

82 

2,279 

+68 

7,190 

81.7 

+  .7 

48.4 

Apr.  80 

24.0 

-  .7 

88 

2,298 

+19 

7,190 

82.0 

+  .8 

48.6 

July    8 

25.2 

-  .8 

42 

2,851 

+68 

7,190 

82.7 

+  .7 

48.1 

Oct   24 

8.4 

.0 

58 

2,296 

55 

7,190 

81.0 

-.8 

46.6 

RANGE  NO.  91 


1899. 

Bept21 
1900. 

5.0 

0.0 

1 

2,948 

7,890 

80.4 

46.6 

Feb.  14 

22.1 

+1.6 

22 

2,848 

+96 

7,890 

81.7 

+1.8 

49.6 

Feb.  19 

25.2 

+  .5 

28 

2,361 

+  8 

7  890 

8L8 

+  .1 

48.1 

Feb.  26 

24.0 

-  .8 

24 

2,838 

-18 

7,890 

8L6 

-  .2 

48.8 

Mar.    7 

21.0 

+  .2 

25 

2,293 

-45 

7,890 

81.0 

-  .6 

48.0 

Mar.  18 

30.4 

+  .9 

26 

2,858 

+65 

7  890 

81.9 

+  .9 

48.7 

Mar.  20 

80.8 

-  .7 

27 

2,298 

-66 

7,390 

81.0 

-.9 

47.7 

Mar.  26 

26.0 

-  .1 

28 

2,257 

-86 

7,890 

80.5 

-.5 

47.8 

Apr.    2 

24.4 

-1.1 

29 

2,270 

+18 

7890 

80.7 

+  .2 

47.8 

Apr.    9 

20.6 

-  .1 

80 

2,226 

-44 

7,880 

80.1 

-  .6 

48w9 

Apr.  16 

22.6 

+  .6 

81 

2,247 

+21 

7  890 

80.4 

+  .8 

49.1 

Apr.  24 

94.8 

+  .7 

82 

2,277 

+80 

7890 

80.8 

+  .4 

48.6 

Apr.  80 

24.0 

-  .7 

88 

2,270 

-7 

7,890 
7  890 

80.7 

-.1 

47.7 

July    8 

25.2 

-  .8 

42 

2,881 

+61 

81.5 

+  .8 

47.1 

Oct   94 

8.4 

.0 

68 

9,801 

-80 

7,890 

8L1 

-.4 

47.0 
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Tablb  No.  14— Continned. 
Scout  and  fill  wrveyt  New  Madrid  Berui^-Contiimed. 

RANGE  NO.  26. 


New  Madrid  gauge. 

Set 
No. 

Datum 
area. 

fill. 

Datum 
width. 

Mean 
datum 
depth. 

Change 
in  mean 
datum 
depth. 

Maxi- 

D.*e. 

Setding. 

Change 
ln24 
honra. 

mum 
datum 
depth. 

1899. 
Sept.  20 

1900. 
Feb.  14 
Feb.  19 
Feb.  26 
Mar.    7 
Mar.  18 
Mar.  20 
Mar.  26 
Apr.    2 
Apr.     9 
Apr.  16 
Apr.  24 
Apr.  80 
July    8 
Oct.    24 

6.0 

22.1 
2f>.2 
24.0 
21.1 
80.4 
80.8 
26.0 
24.4 
20.6 
22.6 
24.3 
24.0 
25.1 
8.4 

FeeL 
-0.1 

+1.6 

i:l 
t:S 

-  .7 

-  .1 
-1.1 

*;i 

-  .8 
.0 

1 

22 
28 
24 
26 
26 
27 
28 
28 
80 
81 
82 
88 
42 
68 

2,401 

i^ 
2,408 

2,895 

2466 

2^889 

2^884 

2^842 

2,821 

2;  826 

2,867 

2,874 

2^428 

2,864 

100  9q./L 

7.940 

7,940 
7,940 
7,940 
7,940 
7  940 
7,940 
7,940 
7  940 
7,940 
7,940 
7,940 
7,940 
7,940 
7940 

FxL 
29.1 

80.2 
80,7 
80.8 
80.2 
81.0 
80.1 
29.4 
29.6 
29.2 
29.8 
29.7 
29.9 
80.6 
29.6 

FxL 

46.7 

+90 

+£5 

—27 
-18 
+70 
-76 
-65 

t,l 

+  4 
+82 
+17 

IS 

+1.1 
+  .6 

-  .4 

-  .1 
+  .8 

-  .9 

-  .7 

t:l 
t:\ 

-  .9 

46.7 
48.1 
46.8 
47.1 
48.7 
47.8 
4S.9 
48.4 
48.6 
47.6 
49.0 
48.8 
47.8 
46.1 

RANQE  NO.  26. 


1899. 

8epk20 
1900. 

6k0 

-OlI 

1 

2.876 

8*400 

28.8 

47.8 

Feb.  18 

21.2 

+2.2 

22 

2,465 

+89 

8,400 

29.8 

+1.0 

47.1 

Feb.  10 

25.8 

+  .6 

28 

2,606 

+41 

8,400 

29.8 

+  .6 

47.7 

Feb.  26 

24.0 

-  .8 

24 

2,607 

+  1 

8,400 

29.8 

.0 

47.7 

Mar.    7 

21.1 

+  .2 

25 

2,464 

-48 

8,400 

29.8 

-  .5 

46.7 

Mar.  18 

80.4 

+  .9 

26 

^614 

+60 

8.400 

29.9 

+  .6 

47.7 

Mar.  20 

80.8 

-  .7 

27 

2,488 

-76 

8,400 

29.0 

-  .9 

46.4 

Mar.  26 

26.0 

-  .1 

28 

2,410 

-28 

8,400 

28.7 

-  .3 

46.1 

Apr.    2 

24.4 

-LI 

29 

2,417 

+  7 

8,400 

28.8 

+  .1 

48.0 

Apr.    9 

20.6 

-  .1 

80 

2,866 

-61 

8.400 

28.2 

-.6 

45.6 

Apr.  16 

22.6 

+  .6 

81 

2,864 

-12 

8.400 

28.0 

-  .2 

46.7 

Apr.  24 

24.8 

+  .7 

82 

2,422 

+68 

8.400 

28.8 

+  .8 

47.1 

Apr.  80 

24.0 

-  .7 

88 

2,428 

+  1 

8,400 

28.8 

.0 

47.9 

July    8 

26.1 

-.8 

42 

2,448 

+20 

8,400 

29.1 

+  .8 

45.8 

Oct   24 

8.4 

.0 

66 

2,412 

-81 

8,400 

28.7 

-  .4 

48.1 

RANGE  NO.  27. 


1899. 

8ept20 
1900. 

5.0 

—0.1 

1 

2,417 

8,880 

27.4 

46.9 

Feb.  18 

21.1 

+2.2 

22 

2,626 

+109 

8,880 

28.6 

+1.2 

47.7 

Feb.  10 

2&8 

+  .6 

28 

2,686 

+  10 

8,880 

28.7 

+  .1 

49.7 

Feb.  26 

28.9 

24 

2,548 

+  12 

8,880 

28.9 

+  .2 

49.1 

Mar.    7 

21.1 

+ 

26 

2,548 

-    5 

8,880 

28.8 

-  .1 

49.7 

Mar.  18 

80.4 

+ 

26 

2,588 

+  45 

8,830 

29.3 

+  .5 

51.5 

Mar.  20 

80.7 

27 

2,554 

-  84 

8,830 

28.9 

-  .4 

47.5 

Mar.  26 

26.0 

—. 

28 

2,479 

-  75 

8,830 

28.1 

-  .8 

49.1 

Apr.    2 

24.4 

-1 

29 

2.489 

+  10 

8,830 

28.2 

+  .1 

49.1 

A^.     9 

20.6 

_ 

80 

2,487 

-  62 

8,880 

27.6 

-  .6 

47.7 

Apr.  16 

22.6 

+ 

81 

2,423 

-  14 

8,830 

27.4 

-  .2 

45.8 

Apr.  24 

24.4 

+ 

82 

2,469 

+  46 

8,830 

28.0 

+  .6 

46.9 

Apr.  80 

28.9 

88 

2,488 

+  14 

8,830 

28.1 

+  .1 

47.1 

July    8 

26.0 

— 

42 

2,586 

+  68 

8,830 

28.7 

+  .6 

47.0 

Oct    24 

8.4 

.0 

68 

2,458 

-88 

8,880 

27.8 

-  .9 

47.2 
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Tabu  No.  14r-Contmiied. 
8001UT  andfiU  mxrvey^  New  Madrid  .Bend— Oontinaed, 

RANGB  NO.  2& 


Set 
No. 

Datum 
area. 

Scour  and 

mi. 

Datom 
width. 

Mean 
datum 
depth. 

Change 
in  mean 
datum 
depth. 

Mazi- 

Date. 

Reading. 

Change 
in  24 
hours. 

tnnm 

datum 
depth. 

1B09. 

Fed. 

FbeL 

"%&> 

mmi.JL 

FkL 

FiBtL 

/M. 

Fed, 

Sept  19 
1900. 

6.0 

0.0 

1 

9,870 

26.8 

46.9 

Feb.  18 

2L0 

+2.2 

22 

2,548 

+88 

9,870 

27.2 

+0.9 

49.1 

Feb.  10 

26.8 

+  .6 

28 

2,588 

+40 

9,870 

27.6 

+  .4 

49.9 

Feb.  26 

23.9 

-  .8 

24 

2,604 

+16 

9.S70 

27.8 

+  .2 

49.2 

Mar.    7 

21.1 

+  .2 

25 

2,558 

-51 

9,970 

27.2 

-  .6 

48.8 

Mar.  18 

80.4 

+  -9 

26 

2,614 

+61 

9,870 

27.9 

+  .7 

48.9 

Si:;:  IS 

80.7 

-  .7 

27 

2,565 

-49 

9,870 

27.4 

-  .5 

47.7 

26.0 

-  .1 

28 

2,541 

-24 

9,870 

27.1 

-  .8 

49.1 

Apr.    2 

24.4 

-LI 

29 

2,557 

+16 

9.870 

27.8 

+  .2 

49.8 

Apr.    9 

20.6 

-  .1 

80 

2,479 

-78 

9.870 

26.5 

-  .8 

46.8 

Apr.  16 

22.7 

+  .6 

81 

2,475 

-4 

olSTO 

26.4 

-  .1 

46.8 

Apr.  24 

24.4 

+  .7 

82 

2,506 

+81 

9.870 

26.7 

+  .8 

48.0 

Apr.  80 

28.9 

-.7 

88 

2,518 

+  7 

9,870 

26.8 

+  .1 

49.1 

July    8 

26.0 

-  .8 

42 

2,588 

+70 

9,870 

27.6 

+  .8 

50.6 

Get  24 

8.4 

.0 

68 

2,401 

-92 

9,870 

26.6 

-LO 

46.7 

RANGE  NO.  29. 


1899. 

Sept  19 
1900. 

6u0 

OlO 

1 

2;  684 

9,740 

96.0 

48w9 

Feb.  18 

2L0 

+2.2 

22 

2,614 

+  80 

9,740 

26.8 

+0.8 

60.6 

Feb.  19 

25.8 

+  .5 

28 

2.648 

+  84 

9.740 

27.2 

+  .4 

8L4 

Feb.  26 

23.8 

-  .8 

24 

2,657 

+    9 

9.740 

27.8 

+  .1 

52.8 

Mar.    7 

21.2 

+  .2 

25 

2,657 

0 

9.740 

27.8 

56Lt 

Mar.  18 

80.4 

+  .9 

26 

2,780 

+  78 

9,740 

28.0 

+  .7 

62.7 

Mar.  20 

80.6 

-.7 

27 

2.678 

-62 

9:760 

27.6 

6Lt 

Mar.  26 

26.0 

-  .1 

28 

2,608 

-70 

9,760 

28.7 

—  .8 

68.8 

Apr.    2 

24.4 

-LI 

29 

^604 

-    4 

9,760 

26.7 

66.8 

Apr.    0 

20.6 

-  .1 

80 

2,602 

-  12 

9.760 

26.6 

—  .1 

68.4 

Apr.  16 

22.7 

+  .6 

81 

2.662 

-40 

9,760 

26.1 

—  .5 

48.4 

Apr.  24 

24.4 

+  .7 

82 

2.606 

+  54 

9,760 

26.7 

+  .6 

48.8 

Apr.  30 

28.8 

-  .7 

88 

2,622 

+  16 

9,760 

26.9 

+  .2 

48.8 

July    8 

26.0 

-.8 

42 

2,679 

+  67 

9.760 

27.4 

+  .6 

6L1 

Get  24 

8.4 

.0 

68 

2,669 

-110 

9,780 

26.4 

-LO 

47.8 

RANGE  NO.  80. 


1899. 

Sept  19 
1900. 

5.0 

0.0 

1 

2,474 

10,020 

217 

64.9 

FM>.  18 

20.9 

+2.2 

22 

2,578 

+104 

10,020 

26.7 

+L0 

65.9 

Feb.  19 

26.8 

+  .5 

28 

2,625 

+  47 

10,020 

26.2 

+  .5 

57.7 

Feb.  26 

28.8 

-  .8 

24 

2.607 

-  18 

10,020 

26.0 

-  .2 

56.4 

Mar.    7 

21.2 

+  .2 

25 

2.606 

-    1 

10,020 

26.0 

.0 

56.5 

Mar.  18 

80.5 

+  -9 

26 

2,666 

+  60 

10,040 

26.5 

+  .5 

67.8 

Mar.  20 

80.6 

-  .7 

27 

2,656 

+    2 

10,040 

26.5 

.0 

5&9 

Mar.  26 

26.0 

-  .1 

28 

2,608 

-66 

10,040 

25.9 

-  .6 

69.1 

Apr.    2 

24.8 

-LI 

29 

2,688 

-  10 

10,040 

25.8 

-  .1 

69.6 

Apr.    9 

20.6 

-  .1 

80 

2,558 

-86 

10.060 

25.4 

-  .4 

59.6 

Apr.  16 

22.7 

+  .6 

81 

2,628 

-86 

10.080 

26.0 

-  .4 

65.6 

Apr.  24 

24.4 

+  .7 

82 

2,572 

+  49 

10.090 

25.6 

+  .6 

80.7 

Apr.  80 

28.8 

-  .7 

88 

2,668 

-    4 

10,090 

26.5 

.0 

61.4 

July    8 

25.0 

-.8 

42 

2,028 

+  56 

10,090 

26.0 

+  .5 

6L0 

Get  24 

8.4 

.0 

58 

2,516 

-107 

10,090 

24.9 

-LI 

60.8 
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Tablb  No.  14— €k>iitmtied. 

Soour  andftU  turvey,  New  Madrid  Bend — Contintied. 

BANOB  NO.  8L 


New  Madrid  gauge. 

Bet 
No. 

area. 

Soonrand 
fill. 

Datum 
width. 

III 

in  mean 
datum 
depth. 

Mazi- 

Date. 

Beading. 

Change 
hoozB. 

datum 
depth. 

18W. 

MeeL 

IteC 

""1.& 

100  9q.Jt 

FeeL 

FeeL 

FbcL 

tbeL 

Sept.  19 
MOO. 

ft.0 

ao 

I 

11,000 

22.5 

64.8 

Feb.  18 

20.8 

+2.2 

22 

2,687 

+107 

11,000 

28.6 

+1.0 

61.4 

Fieb.  19 

25.4 

+  .6 

28 

2,6n 

+  90 

11.000 

24.3 

+  .8 

64.1 

Feb.  25 

28.8 

-  .8 

24 

2,690 

+  18 

11,000 

24.5 

+  .2 

63.6 

Mar.    7 

21.2 

+  .2 

26 

2,688 

-62 

11,000 

24.0 

-  .6 

53.5 

Har.  18 

80.6 

+  .9 

26 

2,726 

+  87 

11,000 

24.8 

+  .8 

62.1 

Mar.  20 

80.6 

-.7 

27 

2,700 

-16 

11.010 

24.6 

-  .2 

64.0 

Mar.  26 

26.0 

-  .1 

28 

2^669 

-  40 

11,010 

24.2 

-  .4 

69.6 

Apr.    2 

24.3 

-1.1 

29 

2,619 

-60 

11,030 

28.7 

-  .6 

68.1 

Apr.    9 

20.6 

-  .1 

80 

2.617 

-    2 

11,020 

28.7 

.0 

66.6 

Apr.  16 

22.8 

+  .6 

81 

2,623 

+    6 

11,020 

28.8 

+  .1 

58.6 

Apr.  24 

24.4 

+  .7 

82 

2,629 

+    6 

11,020 

28.9 

+  .1 

62.7 

Apr.  80 

28.8 

-  .7 

88 

2,613 

-16 

11.020 

28.7 

-  .2 

5L5 

July    8 

26.0 

-  .8 

42 

2,687 

+  74 

11,060 

24.8 

+  .6 

68.8 

Oct   24 

8.4 

.0 

68 

2,665 

-122 

11.060 

28.1 

-1.2 

60.9 

Tablb  No.  15. 

Soour  and  fin  mxrvey^  New  Madrid  £«nd— Oontinned. 

[CtoweoctlOD  elementa    Datom  nada  9.7  feet  on  New  Madrid  gauge.] 

AYEBAQSS  OF  BANOSS  NOB.  2  TO  7. 


Date. 


New 
Madrid 

^ing. 


Set 
number. 


Datum 
area. 


Bcourand 
flU. 


Datum 
width. 


Mean  da- 
tum depth. 


Change  in 
mean  da- 
tum depth. 


1899. 
September  20.... 
September  80.... 

October  6 

October  14 

October  21 , 

October  25 

Noyember2 

November  10 .... 
NoyemberlO.... 
November  20 .... 
November  28  .... 

December  6 

December  12 

December  18, 20., 
December  28^  29. 

i9oa 

January  4, 6 

January  12 

January  20 

January  24 

February  2 

February  10 

February  16-17  . 

February  22 

March  1 

MarchO 

March  16,16 

March  22 

Maivh28 

April  6 

April  12, 18 

April  18 

ASril26 

UM72 

IKi!::::::::: 

MajSi... 


6.0 
4.4 

8.8 
2.9 
2.9 
2.8 
8.1 
3.6 
4.6 
6.8 
6.0 
6.6 
6.2 
9.7 
14.7 


8.7 
6.7 

'ii.'i' 

16.6 
12.9 
23.9 
26.0 
21.8 
24.6 
81.6 
28.6 
26.9 
21.9 
20.8 
22.4 
25.1 
28.1 
17.8 
16.4 
18.9 


WOmj. 


d82 
680 
688 


624 
629 
624 
621 
626 
627 
626 
625 
686 
681 


617 
616 

iS 

628 
616 
688 
640 
630 
648 
660 
654 
648 
622 
622 
628 
636 
626 
626 
624 
620 


100  9q,/L 


-  2 

-  2 

-  6 

+  ? 

tt 

-  8 
+  4 
+  2 
-1 

-  1 
+10 

-  4 
-9 


-6 
-2 

"+*8 
0 

-  7 
+22 
+  2 
-10 
+18 
+  7 
+  4 

-  6 
-28 

0 
+  6 
+  8 
-10 

0 

-  2 
-4 


1,948 
1,948 
1,960 
1,960 
1,948 
1,948 
1,960 
1,948 
1,948 
1,948 
1,947 
1,947 
1,946 
1,945 
1,958 


1,962 
1,960 


1,958 
1,942 
1,952 
1,938 
1,032 
1,913 
1,953 
1,905 
1,892 
1,872 
1,852 
1,885 
1,825 
1,848 
1,846 
1,886 
1,828 
1,820 


82.4 
82.3 
82.2 
81.9 
82.0 
82.3 
82.0 
81.8 
32.1 
82.2 
82.1 
82.1 
32.7 
82.5 
8L9 


S1.6 
8L6 

"3L9 
82.1 
81.6 
82.9 
83.2 
38.0 
88.0 
84.2 
84.6 
84.7 
88.6 
88.8 
84.6 
84.6 
84.0 
84.0 
84.8 
84.1 


Fed. 


-0.1 

-  .1 

-  .8 
+  .1 
+  .8 

-  .8 

-  .2 
+  .8 
+  .1 

-  .1 
.0 

+  .6 

-  .2 

-  .6 


-  .8 

-  .1 

■+■.■4 
+  .2 

-  .5 
+1.8 
+  .3 

-  .2 
.0 

+1.2 
+  .4 
+  .1 
-1.1 
+  .2 
+  .7 
+  .1 

-  .6 
.0 

+  .8 

-  .2 
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Tablb  No.  15— Continued. 
Scout  cmdfiU  survey ,  New  Madrid  f«nd— Continued. 
AVERAGEd  OF  BANQES  NOB.  2  TO  7-<}ontlnned. 


Date. 


1900. 

May  29 

June4 

Jane  11 

June  18 

Jane  25 

Jaly2 

July9 

July  16 

July  23 

July  80 

August  6 

August  13 

August  20 

August  27 

September  8 . . 
September  11 . 
September  18 . 
September  25 . 

Octobers 

October  12  — 

October  17 

October  23 


New 
Madrid 
gauge 
readmg. 


FeeL 

13.7 

14.7 

18.6 

21.5 

19.9 

25.5 

18.1 

12.8 

10.8 

14.4 

15.0 

10.1 

6.5 

8.8 

9.0 

8.6 

5.8 

6.1 

7.7 

10.5 

9.9 

8.4 


Set 
number. 


Datum 
area. 


IMmj./ 


617 
610 
618 
600 
606 
604 
595 
602 
611 
606 
596 
508 
502 
590 
588 
585 
581 
584 
684 
686 


Scour  and 
flU. 


mtq.JL 
+  1 

-  4 

-  7 
+  8 
-13 
+  8 

-  4 

-  9 
+  7 
+  9 

-  3 
-10 

0 

-  6 

-  2 

-  2 

-  8 

-  4 
+  8 

0 
+  2 
+  2 


Datum 
width. 


FeeL 
1,830 
1,835 
1,820 
1,832 
1,822 
1,832 
1.820 
1,822 
1,822 
1,825 
1,823 
1,808 
1,812 
1,813 
1,816 
1,817 
1,813 
1,815 
1,813 
1,815 
1,820 
1,818 


Mean  da- 
tum depth, 


FseL 
83.9 
83.5 
83.5 
38.5 
38.0 
83.2 
83.2 
82.7 
83.1 
33.6 
83.4 
33.0 
38.0 
82.7 
82.4 
82.8 
82.3 
31.9 
82.3 
82.1 
32.2 
82.8 


Change  in 
mean  da- 
tum depth. 


FbeL 
-0.2 

-  .4 
.0 
.0 

-  .5 
+  .2 

.0 

-  .5 
+  .4 
+  .5 

-  .2 

-  .4 
.0 

-  .8 

-  .3 

-  .1 
.0 

-  .4 
-H  .4 

-  .2 
+  .1 
-H  .1 


AVEBAGES  OF  RANGES  N06.  17  TO  20. 


1899. 

Sept.  21 

Sept.  29, 80... 

Oct.4 

Oct.  18 

Oct.  20 

Oct  25,26.... 

Nov.2 

Nov.9,10.... 

Nov.15 

Nov.21 

Nov.27,28... 

Dec.5 

Dec.  12, 13.... 

Dec.  19 

Dec  27 

1900. 

Jan.  4 

Jan.  12,13...  . 
Jan.  19,20.... 
Jan.  25,26...  . 

Feb.l 

Feb.9 

Feb.l4 

Feb.  20 

Feb.  27 

Mar.8 

Mar.  14 

Mar.21 

Mar.27 

Apr.  4 

Apr.9,12 

Apr.  16,17...  . 

Aj)r.25 

Muyl 

May  8 

May  14 

May  22 

May  28 

June  5 

June  12 

June  19 

June  27 

Julys 

July  9, 10.... 

July  17 

July  28 

July  30, 81... 

July  6,7 

July  18, 14... 


6.0 

1 

4.4 

2 

8.9 

8 

8.0 

4 

2.8 

5 

2.8 

6 

8.1 

7 

8.5 

8 

4.5 

9 

5.8 

10 

6.0 

U 

5.6 

12 

5.8 

18 

10.2 

14 

14.8 

15 

9.7 

16 

6.8 

17 

13.4 

18 

20.4 

19 

18.0 

20 

10.2 

21 

22.2 

22 

25.6 

28 

23.8 

24 

22.1 

25 

90.9 

26 

29.8 

27 

26.8 

28 

22.6 

29 

20.6 

80 

22.9 

81 

24.7 

82 

23.2 

88 

18,1 

84 

16.5 

86 

14.1 

86 

13.6 

87 

15.4 

88 

18.4 

89 

21.4 

40 

22.1 

41 

25.2 

42 

17.1 

48 

12.3 

44 

10.8 

45 

14.5 

46 

14.6 

47 

9.5 

48 

815 


871 


4,815 
4,812 
4,302 
4,800 
4,295 
4,290 
4,285 
4,280 
4,275 
4,268 
4,262 
4,260 
4.252 
4,248 
4,270 


4,272 
4,272 
4,268 
4,280 
4,310 
4,302 
4,320 
4.318 
4,328 
4,330 
4,315 
4.285 
4.320 
4.322 
4,310 
4,330 
4,340 
4,345 
4,352 
4,360 
4,372 
4,382 
4,375 
4,382 
4,385 
4,382 
4,898 
4,402 
4,410 
4.412 
4,410 
4,410 
4,412 


17.8 
17.3 
17.8 
17.1 
17.3 
17.4 
17.3 
17.4 
17.6 
17.7 
17.7 
18.1 
18.0 
17.8 
18.8 


18.7 
18.6 
18.7 
19.7 
19.6 
19.3 
19.5 
19.8 
19.1 
19.2 
19.0 
19.0 
19.0 
18.3 
18.4 
18.7 
19.2 
19.0 
18,5 
18.1 
18.4 
18.4 
18.8 
19.1 
18.9 
19.9 
19.9 
18.8 
18.8 
18.7 
19.0 
18.5 
18.7 


+ 
+ 


0.0 
.0 
.2 
.2 
.1 
.1 
-I-  .1 
+  .2 
4-  .1 
.0 
-H  .4 

-  .1 

-  .2 
+1.0 


-  .1 

-  .1 
+  .1 
+1.0 

-  .1 


-  .1 

-  .2 

-  .2 
+  .1 

-  .2 
.0 
.0 

-  .7 
+  .1 
+  .3 
+  .5 

-  .2 

-  .6 

-  .4 
+  .8 

.0 
+  .4 
+  .3 

-  .2 
+1.0 

.0 
-1.1 

-  .5 
+  .4 
+  .8 

-  .6 
+.2 
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Table  No.  15 — Contintied. 
Scout  andfiU  survey ,  New  Madrid  J^hui— Continued. 
AVEBAGES  OF  RANGES  N03. 17  TO  20-Contlxiued. 


Date. 


New 

Madrid 

gauge 

reading. 


Set 
number. 


Datum 


Scour  and 
liU. 


Datum 
width. 


Mean  da- 
tum depth. 


Change  in 
mean  da- 
tum depth. 


1900. 

July  20 

July  27 

Sept.  8,4 

Sept,  11 

Sept.  18 

Sept.  26 

Gets 

Oct.  12, 18.... 

Oct.l7 

Oct  23, 24.... 


Feet, 
6.4 
8.8 
9.8 
8.6 
6.8 
6.2 
7.8 
10.5 
9.9 
8.4 


806 
810 
787 
778 
777 
788 
806 
780 
806 


100sq.fL 
-28 
+  8 
+  4 
-28 

-  9 

-  1 
+  6 
+28 
-26 
+28 


4,418 
4,430 
4,428 
4,428 
4,422 
4,422 
4,428 
4,432 
4,432 
4,425 


Fed. 
18.1 
18.2 
18.3 
17.8 
17.6 
17.6 
17.7 
18.2 
17.6 
18.8 


-0.6 
+  .1 

t:l 

-  .2 
.0 

X:l 

-  .6 
+  .7 


AVERAGES  OF  RANGES  N06. 21  TO  81. 


1899. 
Sept.  1»-21.. 

Sept.  29 

Oct.  4 

Oct.  13 

Oct  20..... . 

Oct  26 

Nov.  1 

Nov.  8,  9.... 

Nov.  15 

Nov.  21,22.. 

Nov.  27 

Dec.  4,5.... 

Dec  13 

Dec.  19 

Dec.  26,  27.. 

1900. 

Jan. 3 

Jan.  13 

Jan.  17 

Jan.  26.  27.. 

Jan.  81 , 

Feb.  8,9.. .. 
Feb.  13, 14.. 

Feb.  19 

Feb.  26 

Mar.  7 

Mar.  13 

Mar.  20 

Mar.  26 

Apr.  2 

Apr.  9 

Apr.  16 

Apr.  24 , 

Apr.  30 

May7 

May  14 

May  22 

May28 

June  6 

June  12 

June  19, 20. . 

June  27 

July  3 

July  10 

July  17 , 

July  24 

July  31 

Aug.7 

Aug.  14 

Aug.  21 

Aug.  28 

Sept  4 , 

Sept  12 

Sept.  19 

Sept  26 

Oct  4 

Oct  13 

Oct  18 

OctM 


5.0 

4.5 

8.9 

3.0 

2.8 

2.7 

2.9 

3.4 

4.4 

5.8 

10 

5.9 

11 

5.6 

12 

5.8 

18 

10.1 

14 

14.7 
10.9 

15 
16 

6.9 

17 

11.2 

18 

20.8 

19 

18.9 

20 

9.8 

21 

21.6 

22 

26.3 

23 

28.9 

24 

21.1 

25 

80.4 

26 

80.7 

27 

26.0 

28 

24.4 

29 

20.6 

80 

22.7 

31 

24.8 

32 

24.0 

88 

16.5 

34 

16.4 

35 

14.2 

36 

13.6 

87 

16.2 

88 

18.4 

89 

21.2 

40 

22.3 

41 

25.1 

42 

16.7 

48 

12.2 

44 

11.0 

45 

14.6 

46 

14.4 

47 

9.3 

48 

6.4 

49 

8.8 

50 

9.4 

51 

8.2 

52 

5.6 

53 

6.5 

54 

8.1 

65 

10.4 

56 

9.7 

57 

8.4 

58 

660 
636 
634 
629 
684 
686 
648 
642 
646 
651 
648 
642 
665 
663 


718 
094 
701 
762 
776 
784 
747 
768 
750 
748 
769 
783 
707 
718 
685 
676 
709 
714 
691 
676 
684 
689 
704 
725 
719 
761 
758 
724 
698 
709 
729 
719 
698 
684 
698 
708 
097 
679 
681 
673 
697 
704 
705 


-14 

-  2 
-5 
+  5 
+  2 

tl 

+  4 
+  6 

-  3 

-  6 
+23 

-  2 


+60 
-19 

+  7 
+61 
+14 


+21 

-  9 
-16 
+28 
-86 
-26 
+11 
-33 

-  9 
+88 
+  5 
-23 
-15 
+  8 
+  5 
+16 
+21 

-  6 
+42 

-  8 
-34 
-26 
+11 
+20 
-10 
-21 
-14 
+14 
+  5 

-  6 
-18 
+  2 

-  8 
+24 
+  7 
+  1 


4,482 
4,479 
4,476 
4,474 
4,471 
4,470 
4,465 
4,464 
4,468 
4,459 
4,455 
4,453 
4,451 
4,449 


4,462 
4,461 
4,468 
4,477 
4,483 
4,479 
4,487 
4,485 
4,475 
4,472 
4,468 
4,455 
4,485 
4,416 
4,417 
4,417 
4,419 
4,417 
4,414 
4,420 
4,425 
4,481 
4,438 
4,455 
4,467 
4,488 
4,496 
4,609 
4,609 
4,600 
4,488 
4,486 
4,465 
4,465 
4,470 
4,471 
4,474 
4,475 
4,480 
4,485 
4,482 
4,478 
4,477 


14.5 
14.2 
14.2 
14.1 
14,2 
14.2 
14.4 
14.4 
14.5 
14.6 
14.5 
14.4 
14.9 
14,9 


16.0 
15.6 
15.7 
17.0 
17.3 
16.4 
16.6 
17.1 
16.9 
16.6 
17.2 
16.4 
15.9 
16.2 
15.5 
15.8 
16.0 
16.2 
15.7 
15.3 
15.6 
15.6 
15.9 
16.3 
16.1 
16.9 
16.8 
16.1 
15.5 
15.8 
16.2 
16.0 
15.7 
15.8 
15.6 
15.7 
15.6 
15.2 
15.2 
15.0 
15.6 
16.7 
15.7 


-0.8 
.0 

-  .1 

+  .1 
.0 

+  .2 
.0 


+1.1 
-  .4 
+  .1 
+1.3 
+  .8 


-  .7 
+  .5 

-  .2 

-  .8 
+  .6 

-  .8 

-  .5 
+  .8 

-  .7 

-  .2 
+  .7 
+  .2 

-  .5 

-  .4 
+  .2 
+  .1 
+  .3 
+  .4 

-  .2 
+  .8 

-  .1 

-  ,7 

-  .6 
+  .3 
+  .4 

-  .2 

-  .3 

-  .4 
+  .8 
+  .1 

-  .1 

-  .4 
.0 

-  .2 
+  .6 
+  .1 

.0 
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Tablb  No  16. — Oauge  readinff$  and  Hmt  dope^  New  Madrid  JBendf  1899-2900. 


Date. 

New  Madrid 
gange  readings. 

FUl  In  rfyer  aorfaoe  fkom  gauge  No.  1, 
Miaooriahoie: 

8ft.  m. 

4p.in. 

Gange 
Nol 

W 

XS 

^SSS 

Gauge 
NoTI. 

1890. 
NOT.17 ... 

4.86 
6.20 
6.80 
6.82 
6.79 
6.78 
6.68 
6.64 
6.88 
6.00 
6.80 
6.62 
6.68 
6.02 
6.61 
6.60 
6.40 
6.28 
6.21 
6.28 
6.18 
6.28 
6.88 
6.09 
7.68 
9.64 
10.10 
10.19 
10.09 
10.26 
11.61 

12.40 
11.16 

0.07 
11.00 
12.46 
18.28 
18.07 
19.26 
20.10 
20.63 
20.94 
10.90 
19.12 
12.40 
11.30 
10.29 

9.85 
12.40 
18.80 
20.46 
22.02 
22.80 
28.60 
25.20 
25.60 
25.79 
24.10 
28.84 
21.20 
20.97 
20.87 
21.08 
21.86 
24.89 
26.80 
29.42 
81.98 
80.90 
29.86 
27.37 
26.60 
25.94 
26.27 
26.86 
27.12 

ML 
4.91 

6.86 
6.80 
6u81 
6.78 
6.68 
6.02 
6.67 
6.98 
6.98 
6.86 
6.02 
6.61 
6.82 
6.68 
6.47 
6.84 
6.25 
6.20 

6.29 
6.45 
6.66 
8.00 
9.77 
10.15 
10.17 
10.07 
10.57 
12.16 

11.99 
10.70 

9.72 
11.68 
12.80 
18.48 
18.62 
19.65 
20.82 
20.77 
20.92 
19.66 
18.78 
U.97 
10.96 

9.98 
10.46 
18.41 
19.10 
21.  U 
22.82 
28.02 
23.74 
25.33 
25.65 
25.61 
28.85 
28.10 
21.18 
20.96 
20.89 
21.17 
22.53 
25.26 
27.46 
29.76 
81.98 
80.60 
29.46 
27.06 
26.31 
26.00 
26.46 
26.95 
27.15 

0.24 
.22 
.16 
.17 
.10 
.96 
.94 
.26 
.28 
.28 
.28 
.24 
.24 
.25 
.28 
.26 
.24 
.26 
.24 
.24 
.25 
.24 
.22 
.28 
.84 

a28 

..86 
.28 
.24 
.26 
.84 
.82 
.86 
.28 
.87 
.82 
.82 
.84 
.84 
.82 
.84 
.82 
.84 
.84 
.88 
.88 
.82 
.86 
.42 
.60 

IbeL 
0.84 
.80 
.88' 
.80 
.40 
.88 
.88 
.42 
.44 
.41 
.40 
.88 
.40 
.80 
.88 
.88 
.88 
.88 
.86 
.40 
.40 

IbeL 
0.42 
.48 
.46 
.46 
.46 
.50 
.40 
.48 
.62 
.68 
.64 
.48 
.60 
.48 
.48 
.49 
.48 
.60 
.48 
.62 
.49 

IbeL 
L22 

Noy.18 

1.20 

Nov.20 

L29 

NOT.21 

1.80 

NOT.22 

1.80 

Nov.  23 

1.28 

Noy.24 

1.24 

NOT.25 

1.29 

NOT.27 

1.62 

NOT.28 

L62 

Noy.29 

1.62 

Decl 

1.46 

Dec.  2 

1.60 

Dec  4 

1.61 

Dec6 

1.47 

Dec.  6 

1.48 

Dec  7 

1.48 

Dec  8 

1.60 

DecO 

1.46 

Decll 

L48 

Dec  12 

1.44 

DeclS 

1.60 

Decl4 

.88 
.44 

.57 

.43 
.68 
.70 

1.52 

Dec  16 

1.62 

Dec  16 

1.72 

DeclB .  . 

Dec  19 

.62 
.48 
.44 

.60 

.68 
.58 
.68 
.68 

.68 
.68 
.68 
.87 
.04 

Dec.  20 

Dec  21 

L26 

.96 

L14 

LOO 

.84 

.88 

.98 

1.14 

1.08 

1.65 

L72 

1.74 

1.84 

1.86 

1.76 

1.67 

Dec  22 

L87 

Dec  28 

1900. 
Jan.2 

Jan.8 

Jan.  16 

.86 

.88 
.48 
.84 
.82 
.80 

.64 
.07 
.80 
.64 

.70 
.82 
.98 
.96 
1.87 
1.42 

1.68 

Jan.  17 

Jan.  18 

Jan.  19 

LOO 

Jan.  28 

Jan.  24 

Jan.  25 

Jan.  29 

Jan.  27 

Jan.  80 

.81 
.81 
.46 
.61 
.60 
.66 
.48 
.88 
.48 

Jan.  81 

Fcb.6 

.66 
.76 
.71 
.76 
.80 

.90 
.96 
.88 
.04 
LIO 

1.60 
1.64 
1.54 
1.66 
1.77 
2.23 

Peb.6 

Feb.  7 

Feb.  9 

Feb.  10 

Feb.  12 

Feb.  18 

Feb.  14 

Feb.  16 

Feb.  16 

2.01 
2.08 
2.02 
2.02 
1.92 
1.85 
1.77 
1.76 

i:« 

1.04 
2.14 
2.18 
2.22 
2.27 
2.07 
2.05 
2.03 
2.02 
2.05 
2.10 
2.08 
2.06 

Feb.  19 

Feb.  20 

Feb.  28 

Feb.  26 

Feb.  27 1 

Mar.8 

Mar.6 

Mar.  6 

Mar.  7 

Mar.8 

Mar.9 

Mar.  10 

Mar.  12 

Mar.  17 

Mar.  20 

Mar.  21 

Mar.  23 

1 

Mar.  24 

Mar.  26 

Mar.  27 

Mar.  28 

Mar.  20 

,, 
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Table  No.  16. — Gauge  readmffi  and  river  dope,  New  Madrid  Bend,  1899-1900 — Cont'd. 


Date. 

New  Madrid 
gauge  readings. 

Fall  in  river  Burfaoe  from  gauge  No.  1, 
MiflBouri  shore. 

Sa.m. 

4  p.m. 

Gauge 
No.  2. 

Gauge 
No.  8. 

Gauge 
No.  4. 

Gauge 
NoTs. 

Gauge 
No.  6. 

1900. 
lCar.81 

FeeL 
26.60 
23.56 
22.65 
21.91 
21.33 
20.93 
20.62 
20.67 
20.78 
21.29 
22.61 
22.59 
21.90 
21.96 
24.24 
24.70 
25.20 
25.18 
23.22 
22.27 
20.48 
19.69 
18.62 
18.10 
17.61 
17.32 
17.03 
16.49 
16.38 
16.30 
16.00 
15.43 
14.22 
14.15 
18.88 
13.73 
13.64 
13.63 
13.72 
13.74 
13.86 
14.23 
14.66 
15.18 
16.11 
17.01 
17.90 
18.33 
18.61 
18.45 
18.19 
17.47 
18.67 
21.48 
21.50 
20.88 
20.07 
18.80 
19.86 
20.85 
22.08 
23.16 
24.31 
24.96 
25.50 
25.22 
23.58 
22.25 
20.89 
18.17 
16.92 
15.77 
14.92 
14.83 
18.72 
12.79 
12.81 

Feel. 
26.24 
23.25 
22.41 
21.72 
21.16 
20.84 
20.62 
20.68 
20.89 
21.51 
22.76 
22.87 
21.72 
22.15 
24.43 
24.85 
25.28 
25.10 
22.92 
21.92 
20.16 
19.51 
18.45 
17.96 
17.53 
17.22 
16.96 
16.43 
16.33 
16.22 
15.82 
15.24 
14.22 
14.11 
13.83 
13.70 
18.64 
18.63 
13.74 
18.78 
13.96 
14.87 
14.80 
15.44 
16.43 
17,35 
18.10 
18.42 
18.57 
18.40 
18.07 
17.56 
19.89 
21.59 
21.88 
20.68 
19.79 
18.89 
20.17 
21.26 
22.45 
28.61 
24.56 
25.15 
25.46 
26.04 
23.13 
21.80 
20.44 
17.77 
16.62 
15.47 
14.73 
14.13 
13.57 
12.63 
12.15 

FeeL 

Feet. 

Feet 

Feet. 
2.00 
1.88 
1.84 
1.81 
1.76 
1.73 
1.70 
1.G8 
1.64 
1.75 
1.82 
1.74 
1.98 
1.80 
1.92 
1.94 
1.96 
1.92 
1.78 
1.71 
1.63 
1.58 
1.50 
1.48 
1.42 
1.42 
1.40 
1.36 
1.37 
1.86 
1.30 
1.20 
1.14 
1,14 
1.12 
1.10 
1.10 
1.10 
1.10 
1.14 
1.14 
1.17 
1.26 
1.30 
1.45 
1.47 
1.62 
1.56 
1.56 
1.54 
1.52 
1.53 
1.70 
1.73 
1.68 
1.62 
1.59 
1.60 
1.70 
1.78 
1.84 
1.89 
1.93 
1.95 
1.90 
1.88 
1.73 
1.72 
1.63 
1.48 
1.47 
1.34 
1.29 
1.24 
1.18 
1.12 
L06 

FeeL 

Apr.  3 

Apr.  4 

Apr.5 

Apr.  6 

Apr  7    .      ..    .                           

Apr.  9. 1.. I '. '. 

Apr.  12 

Apr.  13 

Apr  14    

Apr.  16 

Apr  18       .  .     *  

Apr!  19 '.'.'. 

Apr  21 

Apr.  24 

Apr  25 

Apr.  27 

Apr.  28         

llayl 

Ma72 

May  4::::::::::::::::::::::::::::::::::;::::: 

MaT5 

May?;;;:::::::;:::::::::::::::::::::::;::::. 

Mays 

May  10 



May  11 

Mayl2                               

May  14 

Mayl5  ...               

May  16....:: 

Mayl7 

May  18 

May21 

May  22 

May  24 

May  25 

May  26 

::;:::::i:::::::: 

May  28 

May  30 

May  31 

June  1 

June  2 

June  4 

June  5 -. ^^,,^-.^,,,,^r 

jii]ie6 

June  7........r.,-^T.-T,--,n,, ,,,».,-.,. 

Junes 

June  9 

June  11 

June 12 

June  18 

June  15 

(?)8.89 

June 16 

June  18 

June  19 

June 20 

2.90 

June 21 

June  23 

June  25..... 

June26 

2.96 

June  27 

June 28 

June 29 

June 90 

8.15 

July  2 

Julys 

July  5 

July  6 

July  7 

8.09 

July  9 

July  10 

July  11 

Julyl2 

July  18 

July  14 

July  16: 

July  17 
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Table  No.  lS,—Oauge  readings  and  rwer  tlope^  New  Madrid  Bendy  189^1900-— Coni*  A. 


Date. 

Nev  Madrid 
gauge  readings. 

Fall  in  riyer  surface  from  gauge  No.  1, 
Missouri  shoie. 

8a.m. 

4p.in. 

Gauge 
Nol. 

Gauge 
Nol. 

Gauge 
No.  4. 

Gauge 
No.  6. 

Gauge 
No.  6. 

1900. 
July  18 

Feet. 
11.84 
11.60 
11.34 
11.06 
10.82 
11.01 
11.58 
12.50 
18.66 
14. 2L 
14.85 
14.58 
14.98 
15.21 
15.34 
15.45 
16.01 
14.44 
13.78 
13.10 
12.43 
11.71 
10.12 
9.39 
8.68 
8.08 
7.52 
7.06 
6.52 
6.43 
6.78 
7.61 
8.55 
8.76 
8.76 
8.72 
8.65 
8.55 
8.47 
8.97 
9.39 
9.61 
9.71 
9.67 
9.16 
8.23 
7.80 
7.35 
6.94 
6.14 
5.82 
5.  .'19 
5.62 
5.36 
5.28 
5.62 
6.07 
6.50 
6.78 
6.87 
6.98 
6.92 
7.26 
7.64 
8.02 
8.42 
9.08 
9.81 
9.80 
9.97 
10.24 
10.48 
9.82 
9.91 
9.74 
9.40 
9.04 
8.52 

FeeL 

11.74 

11.53 

11.2) 

11.00 

10.86 

11.14 

11.76 

12.90 

18.93 

14.30 

14.40 

14.72 

15.10 

15.26 

15.40 

15.48 

14.85 

14.23 

13.5(i 

12.88 

12.21 

11.47 

9.87 

9.16 

8.46 

7.89 

7.36 

6.95 

6.45 

6.51 

7.02 

7.73 

8.65 

8.76 

8.76 

8.70 

8.62 

8.54 

8.47 

9.14 

9.49 

9.67 

9.72 

9.67 

9.02 

8.11 

7.65 

7.21 

6.79 

6.02 

5.74 

5.61 

5.51 

5.82 

5.29 

6.76 

6.23 

6.60 

6.77 

6.91 

6.89 

7.04 

7.39 

7.78 

8.13 

8.60 

9.29 

9.80 

9.85 

10.02 

10.33 

10.54 

9.81 

9.91 

9.64 

9.28 

8.94 

8.47 

FuL 

FbH, 

FteL 

FbuL 

1.04 

1.00 

.97 

.93 

.94 

.99 

1.04 

1.18 

1.24 

1.30 

1.28 

1.34 

1.87 

1.86 

1.35 

1.38 

1.81 

1.26 

1.18 

1.13 

1.06 

1.02 

.86 

.84 

.79 

.66 

.61 

.58 

.55 

.54 

.61 

.70 

.76 

.77 

.76 

.78 

.76 

.78 

.75 

.80 

.83 

Fed, 

July  19 

Juiy20 

July  21 

July23                                 

July  24.! 



Juiy2S , 

July  26 

July  27 

July  28 

July  80 

July  81 

Aug.  1 

Aug.  2 

Aug.  8 

Aug.  4 

Aug.  6 

Aug.7 

Aug.  8 

Aug.9 

Aug.  10 



Aug.  11 

.:::::::::::::: 

Aug.  18 

Aug.  14 

Aug.  15 

Aug.  16 

Aug.  17 

Aug.  18 

Aug.  20 

Aug.  21 

Aug.  22 

Aug.  28 

Aug.26 

........ 

Aug.27 

AugiM : .: :.:.:.::::.."!.:::. 

Aug.29 

Aug.  80 

Aug.31 

8ept.l 

8ept.8 

Sept!? : :::....:::.:.::::::::: 

Sept.5 



.85 

6ept.6 

.87  ' 

8ept.7 

! 

.86 
.75 
.68 
.68 
.64 
.60 
.52 
.62 
.52 
.51 
.50 
.50 
.54 
.58 
.62 
.62 
.66 
.64 
.06 
.68 
.73 
.76 
.79 
.84 
.88 
.90 
.91 
.92 
.94 
.84 

.aj 

.84 
.80 
.78 
.75 

Sept.  10 

1 

Sept.  12 

Sept.  18 

Sept.  14 

Sept.  15 

8ept.l7 

Sept.  18 

Sept  19 

Sept  20 

Sept  21 

Sept  22 

Sept  24 

Sept  25 

Sept  26 

Sept  27 

Sept  28 

Sept  29 

Octl 

Oct  2 

Oct  8 

Oct  4 

Oct6 

Oct6 

Oct  8 

Oct  9 

Oct  10 

Oct  11-. 

Oct  12 

Oct  16 

Oct  17 

Oct  18 

Oct  19 

Oct 20 

Oct  22 
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Tablb  No.  l^.—Oauge  readings  and  rwer  slope.  New  Madrid  Bend,  1899-1900— ConVd. 


Date. 

New  A 
gauge n 

(adrid 

Fall  in  river  surface  from  gauge  No.  1, 
Missouri  shore. 

" 

8a.iii. 

4  p.m. 

Gauge 
No.  2. 

Gauge 
No.  8. 

Gauge 
No.  4. 

Gauge 
No!5. 

Gauge 
No.  6. 

Oct28   

1900. 

Feet. 
8.88 
8.39 
8.50 
8.75 
9.04 

FeeL 
8.88 
8.42 
8.67 
8.84 
9.16 

/terf. 

Feet. 

FeeL 

Feet. 
.?2 
.74 
.80 
.80 
.83 

FeeL 

Oct  24 

Oct  25 

Oct  26 

Oct  27 

Distance  of  slope  gauges  from  gauge  No.  1: 
►.2.. 


Feet 


Gauge  No.2 7,200 

Gauge  No.8 13,800 

Gauge  No. 4 19,800 

Gauge  No.5 26.800 

Gauge  No.6 82,800 


Appskdiz  1  D. 

bspobt  of  mb.  c.  w.  8tubtbvant,  assistant  snginbeb,  on  gabb  and  bbpair  of  plant 
and  dbbdoino  opbrations  on  thb  mississippi  biybb,  bbtwbbn  caibo,  ill.,  and 
hxad  of  thb  passb8,  louisiana. 

Unitbd  Statbs  Dbbdgb  Flbbt, 
West  Memphis,  Ark,,  March  SI,  1901. 
Captain:  I  have  the  honor  to  submit  the  following  report  upon  the  operations  of 
the  United  States  dredge  fleet  during  the  twelve  months  ending  March  31,  1901. 

GABS  OF  plant. 

During  the  past  year  the  following  plant  pertaining  to  the  improvement  of  the 
MiaaiflBippi  River  has  been  cared  for  at  West  Memphis,  Ark.  (233  R. ),  about  2  miles 
below  the  railroad  bridge  crossing  the  Mississippi  River  at  Memphis,  Tenn.: 

Dredges  (Alpha^  Beta,  Oamma,  Delia,  EpsiUm,  Zeta,  and  Iota) 7 

Steamboats  (Mississippi,  Minnetonka,  Sachem,  Choctaw,  Nokomis,  Wynoka,  Leota, 

Search,  Patrol,  Vulcan,  Venus,  Mercury,  snd  Mars) 18 

Pile  sinkers  (Nos.  21,  61,  971,  981,  982,  983,  and  984) 7 

Quarterboats  (store  boat  No.  13,  quarterboat  No.  154  (third  district),  and  office 

boat  iKinow) 8 

Bams  (Nos.  153,  201,  205,  207,  208,  211,  214,  215,  219,  and  228) 10 

Smial  sunk-deck  flat 1 

CUkingflat 1 

Barges  Nos.  153,  201,  205,  207,  214,  and  219,  having  been  condemned,  were  sold  at 
public  auction. 

In  April,  1900.  an  artesian  well  5  inches  in  diameter  and  333  feet  in  depth  was 
sunk  on  the  hank  near  the  fleet  for  the  use  of  the  employees.  The  water  rose  within 
4  feet  of  the  top  of  the  ground,  is  excellent  in  quality,  and  sickness  among  members 
of  the  crew  has  greatly  decreased. 

Baige  No.  9319,  property  of  the  first  and  second  districts,  has  been  used  at  the 
dredge  fleet  as  a  landing  barge. 

The  steamer  Vulcan  was  usied  as  a  fleet  tender  during  the  lay-up  seasou. 

A  washing  machine,  turned  by  steam,  has  been  built,  and  1,500  blankets  and  350 
bed  sacks  have  been  laundered. 

The  dredge  Gamma,  in  tow  of  the  steamer  Choctaw^  returned  to  the  fleet  on  the 
21st  of  May,  having  been  temporarily  loaned  to  the  Vicksburg  harbor  work. 

The  steamer  Patrol  left  the  fleet  on  the  30th  of  June  for  Cherokee  Crossing  (90),  to 
care  for  loaded  coal  barges. 

Four  pile  sinkers  were  borrowed  from  the  St.  Louis  department  for  use  during  the 
early  p^  of  the  dred^ns  season,  until  the  new  boilers  purchased  for  the  sinkers  at 
the  fleet  could  be  received  and  put  in  place.  The  Minnetonka  towed  these  pile  sinkers 
from  Chester,  111.,  during  the  early  part  of  August,  1900,  and  they  were  returned  to 
Cheater  in  November  by  the  steamer  Mimstippi. 
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The  steamer  MinneUmia  was  placed  in  oommission  and  with  a  double  crew  left  the 
fleet  on  the  25th  of  July,  returning  on  the  28th  with  six  barges  of  fuel  from  the  coal 
fleet  at  Cherokee. 

The  steamer  Patrol  left  the  fleet  with  the  low-water  slope  party  on  board,  on  the 
8th  of  October,  1900,  and  returned  on  the  2d  of  January,  1901. 

The  steamer  Missimppi  left  the  fleet  on  the  30th  of  October  and  made  the  semi- 
annual inspection  trip  with  the  Mississippi  River  Commission. 

The  steamer  Search  was  used  by  the  Mississippi  River  Commission  on  an  inspection 
trip  down  the  Atcha&daya  River  and  Grand  Lake  and  up  Bayou  Teche  as  far  as 
Franklin,  La.  The  Mimnippi  and  Search  both  returned  to  the  fleet  on  November  24, 
1900. 

The  steamer  Mercury  returned  to  the  fleet  from  New  Madrid,  Mo.,  on  the  28d  of 
November,  where  it  had  been  used  by  the  scour  and  fill  survey  party. 

The  steamer  Pairol  left  Memphis  on  January  9  and  retumea  on  the  14th  of  the 
same  month,  having  transported  two  St.  Fraucis  Basin  survey  parties  to  Corona^  Ark., 
and  Daniels  Point,  Ark.,  respectively. 

The  dre:l^e  Beta,  in  tow  oi  the  steamer  Sachem,  with  pile  sinker  No.  971^and  2,000 
feet  of  floatmg  pipe,  left  the  fleet  on  the  12th  of  January,  1901,  for  Port  Eads,  La., 
having  been  temporarily  transferred  to  that  department  for  improving  the  passes  at 
the  mouth  of  the  Mississippi  River. 

The  cabin  of  pile  sinker  No.  21  was  removed  and  placed  on  the  bank  for  a  black- 
snuth  shop  ana  tool  room.  The  old  hull  was  hauled  out  on  the  bank  and  received 
BQch  repairs  as  were  neoeesary  to  make  it  available  for  a  plunder  baige. 

RBPAIB8  TO  PLANT. 

Dredge  Alpha.— Only  such  repairs  were  made  to  this  dredge  as  were  necessary  to 
keep  it  afloat.  The  hull  is  in  very  bad  condition.  It  was  buOt  in  1893  and  has  never 
been  repaired  below  the  water  line.  The  boat  was  used  for  a  machine  shop  during 
the  lay-up  season  and  was  not  placed  in  commisHion  during  field  operations. 

Dredge  Beta, — ^At  the  beginning  of  the  year  the  buoyancy  of  the  floating-pipe  line 
was  being  increased  by  additional  air  chambers.  Tnis  work  was  finished.  New 
wearing  plates  for  the  blades  of  the  runners  of  the  main  pump  were  cast  and  put  in 
place.  The  roof  was  painted.  The  remainder  of  the  floating  pipe  was  sand  blasted 
and  painted.  The  boilers  were  tested  and  found  to  be  in  excellent  condition.  The 
winding  machinery  was  thoroughly  overhauled.  New  pistons  for  the  filter  pump 
were  put  in  place. 

Previous  to  the  dredging  season  shaking  grates  were  installed  in  the  two  after  bat- 
teries of  boilers.  The  work  of  these  grates  was  so  successful  that  after  the  dredging 
season  was  over  the  two  forward  batteries  were  supplied  with  the  same  form  of  grate. 
The  flues  of  the  boilers  were  thoroughly  cleaned  with  a  rotiury  flue  cleaner.  A  new 
set  of  jet  nozzles  was  made.  Shutters  for  additional  ventilation  were  put  in  the  sides 
of  the  boiler  room. 

At  the  end  of  the  dredging  season  the  Beta  was  remodeled  so  as  to  be  adapted  to 
the  work  of  drednng  in  South  Pass,  at  the  mouth  of  the  Mississippi  River.  The 
suction  pipe  was  lengthened  so  that  the  depth  to  which  the  dredge  could  excavate 
was  increased  from  21  to  32  feet.  This  necessitated  the  removal  of  the  head  block 
of  the  boat  to  admit  of  the  extension  of  the  suction  pipes.  A  new  arched  head  block 
waa.put  in  place.  Four  Edson  recording  ^uges  were  placed  on  the  boat  and  con- 
nected to  the  suction  and  dischaive  pipes  of  each  of  the  main  pumps.  The  boiler- 
deck  guards  were  canvased,  and  the  outside  hallways,  dining  rooms,  and  bath  rooms 
covered  with  canvas  and  an  additional  yellow  pine  floor  laid  to  prevent  leakage. 
The  outside  of  the  cabin  was  painted.  The  filter  pump  was  busned.  Six  of  we 
anchoring  piles  were  increased  in  length  from  35  to  55  feet  for  work  in  South  Pass 
by  fastenmg  three  sections  of  the  tubing  together  with  flanges.  The  dredgd,  after 
being  remodeled,  was  tested  by  being  anchored  in  the  channel  by  means  of  its 
lengthened  piles  in  water  24  feet  deep. 

Dredge  Oamma. — ^The  boiler  deck  over  winding  engines  was  shored  up  and  the 
winding  machinery  overhauled.  New  wearing  plates  for  the  runner  ana  liners  for 
the  casing  of  the  main  pump  were  made  and  put  in  place.  Additional  air  chambers 
were  att«£hed  to  the  floating  pipe  to  give  additional  buoyancy.  A  new  jacket  was 
made  for  the  high-pressure  cynnder  of  the  main  engine.  An  additional  sight-feed 
lubricator  was  placed  on  this  cylinder.  The  quartz  was  removed  from  the  fllter  and 
thoroughly  washed.  The  rooi  was  repaired  and  painted.  The  suction  pipe  was 
lengthened  so  that  the  depth  to  which  the  dredge  could  excavate  was  increased  from 
16  to  20  feet 

Dredge  i>etta.— New  wearing  plates  for  the  blades  of  the  runner  and  a  new  steal 
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liner  for  the  after  end  of  the  casing  of  the  main  pump  were  put  in  place.  The  cylin- 
der of  the  air  pump  was  bored  out;  its  piston  head  was  turned  down;  new  bands 
were  shrunk  in  place;  these  bands  were  then  turned  down  to  fit  the  cylinder.  New 
brass  bushes  for  the  feed  pumps  were  made.  New  journal  boxes  for  the  cutter  and 
winding  engines  were  fitted  up.  The  boilers  were  tested  and  found  to  be  in  excellent 
condition.  A  new  canvas  roof  was  laid  on  the  boat  The  discharee  pipe  was  sand 
blasted  and  painted.  New  ^okss  and  the  cylindrical  air  chambers  for  the  entire  dis- 
chaige-pipe  line  were  received,  sand-blasted,  painted,  and  put  in  place.  A  new 
low-pressure  piston  head  for  the  main  engine  was  received  and  put  in  place.  The  suc- 
tion-pipe frame  and  cutter  machinery  were  removed  from  the  boatpreparatorv  to  the 
installation  of  a  new  suction  pipe,  so  that  the  depth  to  which  the  aredge  could  exci^ 
vate  would  be  increased  from  15  to  20  feet. 

Dredge  JEptUon.  —A  new  runner  of  the  inclosed  type  for  the  main  pump  was  made. 
The  lining  of  the  pump  was  finished.  The  suction  dbows  of  the  main  pump  were 
turned  by  means  of  a  boring  bar,  and  wrought-iron  rings  were  fitted  so  as  to  carry 
the  sand  and  water  into  the  inlets  on  the  sides  of  the  runner.  The  boilers  were  testea 
and  found  to  be  in  good  condition,  with  the  exception  of  two  slight  baes  in  the  sheets 
over  the  fire,  which  were  set  up.  The  winding  machinery  was  overhauled  and  the 
boiler  covering  repaired. 

After  the  close  of  the  dred^png  season  three  new  steam  heaters  were  placed  in  the 
forward  cabin;  the  circular  nng  on  the  port  side  of  the  pump  runner  was  repaired, 
where  worn  through  the  last  season;  the  noisting  frame  for  the  suction  pipe  was  remod- 
eled. The  cross  beam  was  dispensed  with  ana  the  two  A  frames  raised  from  the 
bottom  of  the  hull  and  placed  on  deck,  their  heads  bein^  inclined  toward  each  other 
until  they  met,  where  tney  were  held  in  position  by  puites  riveted  on  the  outside, 
making  tine  structure  of  a  pyramidal  form. 

Dredge  Zeta.—A  new  runner  for  the  main  pump  was  cast  and  put  in  place.  The 
work  o!  lining  the  pump  was  finished  and  rubber  wearing  plates  were  placed  on  the 
runner.  New  eccentrics  were  made  for  the  main  engines.  The  auxiliary  boiler, 
which  was  leaking  in  the  lower  tube  sheet,  was  repaired.  The  winding  machinery 
was  overhauled.  The  sheet  over  the  fire  in  the  port  boiler  of  the  starboard  battery, 
which  was  patched  the  year  before  in  the  field,  was  replaced  by  a  new  sheet.  The 
boilers  were  tested  and  all  leaks  in  mud  and  steam  drums  stopped.  One  of  the 
braces  on  the  forward  boiler  head  of  one  of  the  boilers  was  broken  while  testing. 
This  was  removed,  rewelded,  and  replaced.  One  of  the  sheets  over  the  fire  was 
slightly  bagged  and  this  was  set  up.  After  the  dredging  season  the  hoisting  frame 
for  the  suction  pipe  was  remodeled  like  that  of  the  l^mon. 

Dredge  /oto.— During  the  tests  a  refrigerating  plant  was  installed  on  the  boat, 
including  cold  store  room  and  brine  tank,  for  the  manufacturing  of  over  l^OOO  pounds 
of  ice  per  twenty-four  hours,  the  compressor  running  only  one-half  the  time.  After 
the  return  of  the  dredge  to  the  fieet  in  November,  1900,  the  machinery  was  gen- 
erally overhauled.  New  Joints  were  placed  in  the  feed  pipes  in  the  exhaust 
heater.  The  two  pontons  belonging  to  one  section  of  the  discharge  pipe  100  feet  in 
length  were  hauled  out  on  the  bank  and  remodeled,  so  as  to  give  increased  buoyancy 
ana  stability.  The  depth  of  the  pontons  was  increased  1  foot  and  the  width  in  the 
straight  part  on  top  increased  4  feet,  while  the  bottom  width  remained  practically 
the  same.  These  pontons  were  then  loaded  with  ballast  until  the  free  board  light, 
with  no  load  was  30  inches.  The  dischaige  pipe  was  then  filled  with  sand  and  water 
and  tested.  The  free  board  was  then  15}  inches.  The  discharge  pipe  was  then 
placed  normal  to  the  current,  the  pontons  not  being  allowed  to  revolve.  The  aver- 
age free  board  on  the  upstream  side  was  5  inches  and  on  the  down  stream  side  was  19 
inches.  This  form  of  ponton  was  considered  safe  under  all  conditions,  except  in 
head-on  collisions  with  passing  steamboats,  which  accidents  can  not  be  provided  for. 
As  the  test  was  satisfactory,  the  other  eight  pontons  are  now  being  remodeled.  The 
propelling  wheels  are  being  remodeled,  the  narrow  buckets  being  reduced  from  24 
mcnes  to  12  inches.    The  wide  buckets,  SO  inches,  are  not  changed. 

SUamer  MMiMtf>pt. — ^The  boilers  were  tested  and  found  to  be  in  excellent  condi- 
tion. Minor  rep^^  ^  machinery  were  made.  The  tiller  and  rudder  irons  were 
overhauled.  The  outside  of  the  cabin,  the  inside  of  the  after  cabin,  and  the  roof 
were  painted.    The  main  deck  was  calked  and  painted. 

SUamer  Mmnetonka. — ^At  the  beginning  of  the  year  repairs  to  the  wheel  and  main 
guards  were  under  way.  This  work  was  finishea  and  the  cabin  painted.  The  roof 
was  repaired  and  painted.    The  main  deck  was  calked. 

The  Doilers  were  tested  and  found  to  be  in  excellent  condition.  The  capstan  was 
dismantled,  the  shaft  straightened,  the  spur  wheel  bushed,  and  the  engines  over^ 
hanled. 

New  latge  iend€r$.—The  five  new  steamers  Saehan,  ChocUwD^  Wynoha,  NokomiSf 
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and  Leota  had  installed  on  board  of  each  boat  a  refrigerating  plant  of  sufficient 
capacity  to  manufacture  over  1,000  pounds  of  ice  per  day  and  keep  at  the  proper 
temperature  a  storage  room  13  feet  long,  6^  feet  wide,  and  7  feet  high,  when  running 
twelve  hours  out  of  twenty-four. 

The  old  Ijhinch  truss  rods  on  the  pitmans  and  the  small  yokes  were  replaced  by 
larger  yokes  and  l}-inch  truss  rods.  New  and  larger  tow  fenders  were  made  for  the 
heads  of  the  boats.  The  boilers  were  tested.  TJie  roofs,  pilot  houses,  skylights, 
roof  nosings,  and  cabins  were  painted.  Galvanized-iron  roof  flanges  were  placed 
around  the  smokestack  casings.  The  pilot-house  sash  were  bolt^.  Doors  were 
constructed  at  the  side  entrances  to  the  boiler  rooms  at  the  forward  ends  of  the 
boats.  Lai^r  drain  pipes  were  placed  in  the  exhaust  pipes.  ConsideTable  trouble 
with  the  boilers  on  the  Choctaw  and  Leoia  was  had  dunng  the  season  by  rivets  shear- 
ing off  in  the  roundabout  seams  on  the  bottom.  Some  of  the  holes  were  finally 
reamed  out  and  three-fourth  inch  rivets  substituted  for  the  five-eiffhth  inch  ones. 
The  wheels  were  overhauled  and  several  new  side  fenders  made.  Aaditional  wheel 
material  has  been  cut  out  and  will  be  allowed  to  season  until  nearly  ready  to  com- 
mence field  work. 

Steamer  Search. — ^The  boilers  were  tested  and  found  to  be  in  excellent  condition, 
with  the  exception  of  a  small  wasted-away  place  on  the  mud  drum.  Before  Uie 
commencement  of  the  dredging  season  the  hull  above  the  water  line  was  calked. 
Minor  repairs  to  the  cabin  were  made  and  the  floor  in  the  forward  part  of  the  cabin 
painted.    The  outside  of  the  boat  was  painted. 

After  the  dredging  season  the  boiler-deck  guards  were  repaired  with  new  decking. 
Many  new  carlins,  and  new  nosing  and  plank-sheer  were  put  in,  after  which  Hie 
boilcflvdeck  guards  were  canvased  and  pamted.  New  smokestacks  were  made  and 
erected. 

Steamer  Patrol. — ^The  boilers  were  tested  and  found  to  be  in  ^food  condition  consid- 
ering their  ace.  The  sides  of  the  hull  were  calked  and  painted  above  the  water 
line.  The  wheel  was  rebuilt.  The  doctor  was  overhauled  and  a  new  set  of  packing 
rings  made  for  the  cylinders.  New  smokestacks,  stubs,  and  breeching  were  made 
ana  put  in  place  dunng  the  year.  The  work  of  overhauling  the  cabin  and  painting 
same  is  now  under  way.  New  spur  wheels  and  gear  wheels  were  made  for  the 
capstan. 

Steamer  Vulcan.— The  cabin  was  painted,  ga&-pipe  hand  rails  were  placed  on  the 
outside  of  the  engine-room  bulkhead,  a  new  shaft  was  received  and  put  in  place,  and 
the  wheel  rebuilt  The  boiler  was  tested  and  found  to  be  in  excellent  condition. 
The  capstan  was  thoroughly  overhauled,  including  new  collars  on  the  worm  gear 
and  a  new  bushing  in  tne  body  of  the  stand.  The  valve-rod  pins  of  the  main 
engines  were  also  bushed  to  take  up  lost  motion.  New  cast-iron  flre-door  liners 
were  put  in  place  and  the  forward  lumace  wall  and  the  lower  part  of  the  bric^ 
wall  rebuilt. 

Steamer  Venus. — Several  new  fenders  were  made  for  this  boat  The  capstan  was 
overhauled.  The  boiler  was  moved  aft  and  turned  around,  so  as  to  admit  of  the 
construction  of  an  ofiice  room  in  the  forward  end  of  the  Doat  New  stocks  were 
made  for  both  rudders.  The  boat  was  painted  and  the  wheel  overhauled.  The 
boiler  was  tested  and  found  to  be  in  excellent  condition.  The  air-compressor  plant 
was  installed  on  this  boat,  to  be  used  for  sand  blasting  and  turning  a  pneumatic 
drill. 

Steamer  Mercury. — ^Minor  repairs  were  made  to  the  cabin,  especially  the  windows  in 
the  doors,  which  were  remodeled  so  as  to  use  smaller  panes  of  glass.  A  water-closet 
was  constructed  on  the  roof. 

Steamer  Mars. — ^The  port  rudder  had  been  broken  off  and  lost  A  new  one  was 
made  and  put  in  place.  The  stock  on  the  starboard  rudder  was  replaced  with  a 
new  and  heavier  one.  The  boiler  was  moved  aft  and  turned  around  so  as  to  admit  of 
the  construction  of  an  ofiice  room  in  the  forward  end  of  the  boat  The  boat  was 
painted.  The  boiler  was  tested  and  found  in  ffood  condition.  A  new  set  of  packing 
rings  was  made  for  the  propelling  engines  of  this  boat. 

Pile  sinkers. — Sinker  No.  21,  bemg  unfit  for  further  use  as  such,  was  dismantled. 
The  hull  was  repaired,  to  be  used  as  a  plunder  baige. 

Pile  sinkers  Nos.  61,  971,  981,  982,  983,  and  984  had  their  hulls  calked  and  minor 
repairs  made  to  machinery  and  leads.  Eight  new  boilers  were  purchased,  six  of 
which  were  installed  on  tliese  pile  sinkers,  the  old  boilers  having  been  tested  and 
found  unfit  for  further  use. 

Quarter  boat  No.  IS. — This  was  used  as  a  store  boat,  and  only  received  minor  repairs, 
such  as  calking  the  hull  and  putting  in  additional  shelving  for  supplies. 

Quarter  boat  Illinois. — ^This  boat  was  used  as  a  store  and  ofiice  boat  at  the  dredge 
fleet    The  seams  near  the  water  line  were  calked  and  the  roof  painted. 
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BugeB  Nofi.  208,  215,  and  228  had  their  rakee  and  sides  calked  for  about  2  feet 
Above  the  water  line.    One  or  two  timber  heads  were  renewed  on  each  h&rge. 

Baige  No.  9319  (first  and  second  districts)  had  their  rakes  calked  for  temporary 
use  as  a  landing  baige. 

Small  fwnh'dKkflat. — ^The  sides  and  rakes  were  calked. 

Cbli^tn^ /lot— This  flat  was  calked. 

PHe-wnker  moc^ina;^.— ^me  machinery  for  pile  sinkers  was  received  from  the 
first  and  second  districts.  Two  of  these  engines  were  overhauled  and  put  in  good 
condition  and  are  ready  to  be  placed  on  pile  sinkers  when  needed. 

Skiffs — Minor  repairs,  such  as  renewing  oarlocks  and  seats,  and  calking  the  seams, 
were  made  as  needed  during  the  year. 

DREDGING  OPBBATIONB. 

The  operations  of  the  dredge  fleet  during  the  low- water  season  of  1900  consisted  in 
dredging  all  shoal  places  in  the  channel  of  the  Mississippi  River  from  the  Head  of  the 
Passes  to  the  mouth  of  the  Ohio  River,  at  Cairo,  111.  The  river  was  divided  into  three 
districts,  as  follows:  The  upper  district  extended  from  Cairo,  111. ,  down  to  and  including 
Miss  Hickmans  Crossing  (131);  the  middle  district  extended  from  Miss  Hickmans 
Crossing  down  to  and  including  the  chute  of  Island  No.  40  (215) ;  the  lower  district 
extended  from  Island  No.  40  downstream  as  far  as  any  work  was  found  necessary. 
Each  of  these  districts  was  constantly  patrolled  by  one  of  the  survey  parties  quartered 
on  one  of  the  small  steamers.  Surveys  and  examinations  were  made  of  all  bars  where 
dred^Dff  was  required  or  where  it  was  thought  possible  that  dredging  might  be ' 
required,  so  that  at  the  time  of  commencement  of  work  upon  any  bar  a  survey  of 
that  bar  could  be  made,  and  by  the  comparison  with  the  survey  made  previously  not 
only  would  the  actual  conditions  be  shown,  but  also  the  natural  tendencies  in  channel 
erosion.  The  survey  party  in  the  upper  district  was  quartered  on  the  steamer  Mars^ 
in  the  middle  district  on  the  steamer  Vrdcan^  and  in  the  lower  district  on  the  steamer 

The  steamer  Search  was  used  as  an  inspection  boat  for  the  sui>erintendent  of  dredg- 
ing operations.  A  constant  patrol  of  the  river  and  close  examinations  by  soundings 
of  all  sho^  were  made  on  this  boat  One  trip  of  examination  extended  as  far  down- 
stream as  Vicksburg,  Miss.  (600).  The  dredges  were  thus  kept  at  work  on  the  bars 
where  the  water  was  the  shoaleet,  being  moved  from  place  to  place  as  the  necessities 
of  tiie  work  required.  No  shoal  water  occurred  at  any  point  below  Fleeces  Crossing 
(243) .  Tracings  of  all  surveys  made  during  the  dredging  season  by  the  different 
parties  have  been  transmitted  to  your  office.  Frecjuent  reports  of  the  depths  of  the 
crossings,  and  pilots'  reports  for  runnins  the  crossmgs,  were  made  to  the  pilot  asso- 
ciations and  lo<^  steamboat  men.  Dredged  channels  and  other  narrow  places  in  the 
river  were  buoyed  with  black  and  red  barrel  buoys,  the  black  being  placed  on  the 
right  and  the  red  on  the  left-hand  side  of  the  channel  ffoing  downstream. 

Only  six  dredges  were  available  for  the  season's  work,  the  Alpha  not  being  in  con- 
dition for  service.  All  the  plant  employed  during  the  year  was  the  property  of  the 
United  States,  with  the  exception  of  numerous  coal  barges  in  which  coal  was  fur- 
nished by  the  fuel  contractor. 

The  work  of  the  dredges  in  maintaining  navigable  channels  over  the  shoal  crossings 
was  very  successful.  With  the  exception  of  about  three  days  in  the  middle  of  Sep- 
tember, when  there  was  only  lOJ  feet  over  the  bar  at  Tylers  Crossing  (126),  at  the 
commencement  of  operations  by  the  dredge  EpnUm,  at  no  time  during  the  low-water 
season  was  there  less  than  11  feet  of  water  over  any  bar  in  the  Mississippi  River 
below  the  mouth  of  the  Ohio. 

DSSCRIFnON  OF  WOBK  BT  DBBDGBB. 

Dredge  Beta,— Kb  this  dredge  can  excavate  to  a  greater  depth  (20  feet)  than  anv  of 
the  otJtier  dredges,  it  was  placed  in  commission  in  the  early  part  of  the  season,  while 
there  was  plenty  of  water  in  the  channels.  Previous  examinations  indicated  that 
the  first  shoal  would  occur  at  Point  Pleasant,  Mo.  (81),  and  the  Beta  and  accommny- 
ing  plant,  in  tow  of  the  steamers  Minnetcnka  and  Chodaw,  left  the  fleet  at  West 
Memphis.  Ark.,  on  the  30t^  of  July,  1900.  The  plant  arrived  at  Gervin's  warehouse 
(83)  onthe  2d  of  August,  at  which  point  the  dreage  was  tied  up  to  the  bank  to  await 
a  lower  stage  of  the  nver.  On  the  8th  of  August  tne  river  had  fallen  and  there  was 
only  15  feet  over  the  bar  at  Point  Pleasant  The  dredge  was  anchored  in  position  at 
2.40  p.  m.  that  day  and  actual  dredging  commenced  at  midnight  Work  continued 
without  serious  delav  until  the  17th  of  August,  when  the  boat  was  swimg  out  of  the 
channel  to  clean  boilers.    As  the  channel  was  then  in  good  condition,  dredging  was 
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not  resmned  until  the  20th  of  Angoat,  and  the  work  neoeonir  to  be  done  was  finished 
on  the  25th.  The  plant  was  then  anchored  to  one  side  of  the  channel  to  await  a 
lower  stage  of  the  nver. 

On  the  27th  of  August  it  was  found  necessary  to  widen  the  lower  end  of  the  dredged 
channel  and  remove  a  lump  some  distance  above  the  upper  end  of  the  dredged  chan- 
nel which  might  in  the  future  retard  navigation.  On  tne  %th  of  August  operations 
were  again  resumed.  The  work  necessary  to  be  done  was  finished  on  the  31st  of  the 
month  and  the  dredge  again  tied  up  to  await  a  lower  stage  of  the  river. 

No  more  work  was  necessary  in  tnis  channel  until  the  14th  of  September,  when  it 
was  decided  to  widen  the  extreme  lower  end  of  the  channel.  Work  was  resumed  on 
that  day  and  finished  on  the  next. 

The  Beta  finally  left  Point  Pleasant  on  the  6th  of  October  and  arrived  at  West 
Memphis,  Ark.,  for  winter  quarters  on  the  8th.  The  crew  was  discharged,  except 
those  necessary  to  lay  up  the  machinery  and  remodel  the  boat  so  as  to  adapt  it  for 
work  in  the  South  Pass. 

Dredge  (Tamma.— This  boat  was  placed  in  commission  and  towed  to  Presidents 
Island  (234)  on  the  21st  of  August  by  the  steamer  SacJiem,  and  dredging  commenced 
at  5.10  p.  m.  on  that  day.  Work  continued  with  considerable  delay,  owing  to  the 
character  of  the  material  being  dredged.  The  bar  was  composed  of  coarse  gravel  and 
U^ite,  and  it  was  necessary  to  stop  the  pump  about  every  two  hours  to  take  large 

Sieces  of  material  out  of  the  suction  stramer.  On  the  28th  of  August  it  was  found 
iiat  the  new  liners  of  the  rain  pump  were  very  badly  worn  and  the  efficiency  of  the 
dred^  very  much  decreased.  As  the  work  necessary  at  this  bar  had  been  completed 
the  dredge  was  shut  down  and  new  liners  placed  in  the  pump. 

On  die  11th  of  September  ihe  Gamma  was  moved  to  Fleeces  Crossing  (243),  and 
dredging  commenced  at  4.50  p.  m.  on  that  day.  Work  continued  without  delay  until 
4.50  p.  m.  on  September  14,  when  the  work  to  be  done  at  this  place  was  finished. 

On  the  20th  of  September  the  channel  at  Presidents  Island  (2^)  again  commenced 
to  shoal,  and  dredgm^  was  commenced  at  10.10  p.  m.  on  that  day.  Out  No.  1,  1,000 
feet  in  length,  was  finished  at  5  p.  m.  the  next  day.  The  main  pump  was  examined 
and  the  liners  were  found  to  be  worn  through,  due  entirely  to  aoout  thirteen  hours' 
actual  dredging  on  this  bar  in  gravel  and  lignite.  The  boat  was  moved  to  the  fieet  at 
West  Memphis,  Ark.  (233),  where  new  cast-iron  liners  were  put  in  place.  On  the 
27th  of  September  repairs  to  the  boat  were  finished.  As  no  further  dredcinff  was 
then  necessary  ^  this  vicinity,  the  boat  remained  at  the  fieet  until  the  end  en  the 
dredging  season,  awaiting  a  lower  sta^e  of  the  river,  the  major  portion  of  the  crew 
being  transferred  to  the  at&aameT  Mmisstppi  to  make  the  semiannual  inspection  trip  of 
the  Mississippi  River  Commission. 

Dredge  Delta. — ^This  dredge  was  placed  in  commission  and  left  the  fleet  in  tow  of 
the  steamers  Minnetonka  and  Leota  on  the  6th  of  August,  and  was  tied  up  at  the  bank 
at  Island  34  (178)  on  the  7th  of  August  to  await  a  lower  stage  of  the  nver.  On  the 
15th  of  August  the  dredge  was  anchored  in  the  channel  at  Island  34,  and  dredging 
commenced  at  7.10  p.  m.  on  that  day.  Work  continued  on  this  bar,  with  many 
delays,  as  is  usual  in  the  operation  of  a  dredge  with  a  mechanical  cutter.  Other 
minor  delays  occurred,  such  as  the  breaking  of  head  cables  and  the  bending  of  the 
high-pressure  rod  on  the  main  engine.  On  the  3d  of  September  the  work  necessary 
at  this  place  was  finished  and  the  dredge  tied  up  at  the  bank  to  await  a  lower  stage 
of  the  nver.  Taking  into  consideration  the  number  of  hours  actually  spent  in  dredge 
ing,  the  work  of  the  Delta  at  this  place  was  very  successful.  On  the  19th  of  Septem- 
ber it  was  deemed  necessary  to  remove  a  lump  on  the  lower  reef,  and  dredging  was 
again  commenced  at  3  p.  m.  on  that  day.  Work  continued,  with  many  deEiys,  due 
to  the  breaking  of  the  cutter  machinery.  On  the  25th  of  September  the  sprocket 
shaft  was  broken.  It  was  then  necessary  to  take  the  old  one  to  Memphis,  purchase 
a  new  shaft,  and  have  the  main  drive  wheel  and  the  spur  wheels  fitted  to  the  shaft  at 
Memphis.  These  repairs  were  finished  and  dredging  again  resumed  on  the  29th  of 
September.  The  work  necessary  to  be  done  was  finished  on  the  1st  of  October,  and 
the  boat  laid  up  at  the  bank  to  await  a  lower  stage  of  the  river.  On  the  11th  of  Octo- 
ber the  plant  left  Island  34  (178)  and  tied  up  for  winter  quarters  at  West  Memphis, 
Ark.,  on  the  next  day. 

Dredge  Epailon. — ^This  boat  was  placed  in  commission  and  left  the  fieet  in  tow  of 
the  steamers  MmneUmka  and  Nokamie  on  the  13th  of  August,  and  was  tied  up  at  the 
bank  at  Miss  Hickmans  Crossing  (131)  on  the  15th  of  AuguiSt  to  await  a  lower  stage 
of  the  river.  Dredging  on  this  bar  was  finally  commenced  on  the  17th  of  August  and 
continued  without  serious  delay  until  the  19th  of  August,  when  the  work  necessary  to 
be  done  had  been  finished. 

The  dredge  was  then  moved  by  the  steamer  ^o^omw  to  Joe  Eckles  Bar  (92J,  arriv- 
ing there  on  the  21st  of  August,  and  commenced  dredging  that  afternoon.    Tne  work 
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made  ezoellent  progress  until  finished  on  the  24ih  of  August,  when  the  boat  was  tied 
up  at  the  bank  to  await  a  lower  stage  of  the  river. 

On  the  18th  of  September  the  lower  reef  at  Joe  Ecklee  Bar  had  commenced  to 
shoal,  and  dredgins  was  again  commenced  that  day  by  the  Epmkn,  and  was  continued 
without  delay  unul  11  a.  m.  on  the  20th  of  September,  when  it  was  found  that  two 
of  the  boilers  were  bagged  immediately  over  the  fire.  As  the  work  necessary  at  this 
bar  was  practically  finished,  the  plant  was  tied  up  at  the  bank  in  order  to  set  up  the 
bags  on  the  boilers. 

On  the  22d  and  23d  of  September  the  plant  was  moved  down  to  Tylers  Crossing 
(126^  and  anciiored  in  position  all  ready  to  commence  dredging  as  soon  as  tiie  boilers 
had  Deen  repaired.  The  re^tairs  were  finished  and  dredging  commenced  at  9.46  p.  m. 
on  the  23d  and  continued  without  serious  delay  until  the  completion  of  the  work  on 
the  27th  of  September. 

The  plant  was  then  moved  to  Booths  Grossing  (117)  on  the  27th  of  September,  and 
dredging  commenced  on  that  day  and  made  good  progress  until  1.45  a.  m.  on  the  2d 
of  October,  when  the  crossbeam  of  the  ladder  frame  was  badly  bent  while  raising  the 
suction  pipe^  which  had  probably  caujght  under  a  log.  As  the  work  necessary  to  be 
done  at  this  place  was  practicallv  finished,  the  boat  was  tied  up  at  the  bank  at  the 
foot  of  Island  17  (117)  to  await  a  lower  stage  of  the  river  and  make  temporary  repairs 
to  the  crossbeam  with  a  tripod  made  of  wooden  shores. 

This  plant  left  Island  17  on  the  28th  of  October  and  arrived  at  winter  quarters  at 
West  Memphis,  Ark.,  on  the  next  day. 

Dredge  ieta, — ^This  dredge  was  placed  in  commission  and  left  the  fleet  at  West 
Memphis,  Ark.,  on  the  9th  of  August,  in  tow  of  the  steamers  MinneUmka  and  Wynoka, 
The  plant  was  tied  up  at  the  bank  at  Luxora,  Ark.  (161),  on  the  11th  of  August,  to 
await  a  lower  stage  of  the  river.  On  the  17th  of  August  dredginff  was  commenced  on 
the  bar  near  Luxora  on  what  is  known  as  the  outside  channel,  and  continued  for 
three  days,  when  the  work  necessary  had  been  finished. 

On  tiie  20th  of  August  the  dredge  was  moved  to  O'Donnels  Oroesins  (149) ,  arriving 
there  on  the  21st  of  August  Work  continued  without  delay  until  finished  on  the 
24th. 

The  dredm  was  then  moved  to  the  foot  of  Island  30  Crossing,  where  the  boilers 
were  dean^.  On  the  25th  of  August  dredeinff  in  the  channel  was  commenc^  and 
continued  without  serious  delay  until  the  2a  of  September.  The  boat  tied  up  to  the 
bank  below  New  Haven  Landme  (163)  to  await  a  lower  sta^^e  of  the  river. 

From  the  25th  to  the  27th  of  September  a  slight  shoal  which  had  developed  in  the 
crossing  at  Luxora  was  removed  by  the  dredge,  after  which  it  was  tied  up  to  await  a 
lower  stage  of  the  river. 

The  plant  left  Luxora  (161)  on  the  25th  of  October,  and  tied  up  in  winter  quarters 
at  West  Memphis,  Ark.,  the  next  dav. 

Dredge  IoUl — This  new  self -propelling  dredge  left  St.  Louis,  Mo.,  on  the  22d  of 
August,  and  arrived  at  Cherokee  Crossmg  (90)  on  the  26th,  where  the  boat  was  to 
be  tested  and  at  the  same  time  have  the  work  done  to  be  in  line  with  the  improve- 
ment of  the  channel  at  that  place.  The  dredge  was  anchored  in  position  on  tne  bar 
on  the  27th  of  August  and  operations  commenced.  Many  delays  occurred  in  the 
regulation  of  the  governors  of  the  en^es.  The  governor  weights  were  broken  and 
thrown  out  of  the  fly  wheels,  and  this  trouble  was  not  corrected  until  dashpots  and 
springs  were  attached  to  the  governor  weights  by  the  contractors.  The  side  sheet  of 
tne  hot  well  was  cracked  and  had  to  be  repaired.  The  fastening  of  the  cable  hoist 
for  the  suction  pipe  became  undamped,  and  the  head  of  the  suction  dropped  down 
on  the  bottom  of  the  river  in  18  feet  of  water.  The  wearing  plates  on  the  runner  of 
the  main  pump  wore  off  quickly,  and  the  small  steel  wedges  bolted  to  the  edge  were 
either  broken  off  or  removed  to  prevent  acddent,  and  the  efficiency  of  the  pump  was 
much  decreased  on  account  of  tnis  additional  clearance.  The  work  necessary  to  be 
done  at  Cherokee  Crossing,  as  far  as  improvement  of  the  channel  was  concerned,  was 
finished  on  the  29tii  of  Sept^nber,  but  work  was  continued  one  day  longer  in  order 
to  further  test  the  engines. 

As  the  dredge  Beta  was  called  in  from  Point  Pleasant,  where  the  coal  fleet  had  been 
temporarily  pmced,  the  dredge  Iota  moved  from  Cherokee  to  Point  Pleasant  on  the 
7th  of  October  to  care  for  the  Darges  and  await  a  lower  stage  of  the  river. 

As  no  further  dredging  was  necessary  in  this  vicinity,  the  Iota  left  Point  Pleasant 
on  the  3d  of  November  and  arrived  in  winter  quarters  at  West  Memphis,  Ark.,  on 
the  next  day.  From  the  operations  of  this  boat  it  seems  evident  that  the  principle 
of  8elf*propulaion  as  applied  to  dredges  is  correct,  saving  both  men  and  fuel.  The 
500  feet  of  diachaige  pipe  on  this  boat  is  entirely  out  of  water,  and  by  turning  the 
pontons  and  the  Same  plate  at  the  lower  end  the  discharge  can  be  deflected  as  far 
out  of  the  channel  as  is  usual  with  1,000  feet  of  discharge  pipe  of  the  submerged  form. 
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This  shortening  of  the  discharge  pipe  pn)bahly  increases  the  output  of  the  dredge  40 
P|er  cent  If  leads  could  be  constructed  on  the  bow  of  the  boat  so  as  to  enable  it  to 
sink  its  own  anchorage  piles,  the  plant  would  then  be  reduced  to  one  b^t,  where, 
with  the  dredges  that  are  not  self-propelling,  there  are  required,  besides  the  crew  on 
the  dredge,  a  crew  on  the  towboat  and  a  crew  on  a  pile  sinker.  The  only  additional 
crew  required  on  a  self-propelling  dredge  above  what  would  be  necessary  if  it  were 
not  self-propelling  is  a  third  steam  engineer. 

CONDITIONS  OF  CHANNELS  AND  RESULTS  OF  WORK. 

Point  Pleasant  {81). — The  work  at  this  bar  during  the  low-water  season  of  1899  con- 
tinued during  the  entire  lower  stage  of  the  river,  owing  to  the  attempt  of  the  dredges 
to  assist  the  dike  system  at  that  place  in  deflecting  the  principal  channel  of  the  river. 
During  the  high-water  season  intervening  between  the  low-water  seasons  of  1899  and 
1900  the  current  had  removed  most  of  the  upper  part  of  the  dike  structure  and  the 
channel  was  coming  down  through  the  course  which  it  would  have  been  desired  to 
have  made  during  the  low. water  season  of  1899.  As  the  dredging  during  the  year 
1900  was  done  strictly  from  a  dredging  point  of  view — ^that  is,  to  assist  the  current 
in  its  natural  excavation  of  a  channel — ^the  work  was  very  successful,  and  only  for  a 
few  days  in  the  middle  of  September  was  the  water  as  shoal  i  s  12}  feet. 

Cherokee  (90). — ^The  dredging  at  this  place  was  done  bv  the  dredge  Iota  while  being 
tested.  The  channel  used  by  the  steamers  across  the  reef  was  deepened  and  the  work 
was  successful.  At  no  time  was  the  water  as  shoal  as  11}  feet  except  for  a  few  days 
in  the  latter  part  of  August. 

Joe  Eckles  {9£) . — At  this  place  there  were  two  cliannels,  one  down  the  right-hand 
shore  from  the  lower  end  of  Stewart's  field,  the  other  crossing  the  river  to  Joe  Eckles 
towhead  and  again  returning  to  the  right-hand  shore  and  joining  the  first  channel 
some  3  miles  toIow.  Although  the  first  channel  was  a  giudual  curve,  it  was  long 
and  tortuous,  and  the  water  was  not  quite  so  deep  as  in  the  secondary  channel. 
Owing  to  past  experience  with  long  and  gradually  curved,  well-aligned  channels,  the 
secondarv  channel,  with  its  two  abrupt  turns,  was  adopted  for  improvement.  The 
results  of  the  work  were  very  successful,  and  only  for  a  few  days  during  the  early 
part  of  August  was  the  water  at  any  time  as  shoal  as  11  feet. 

Booths  Point  {117). — At  this  bar  there  were  two  channels,  each  crossing  from  the 
left-hand  to  the  right-hand  shore,  one  being  about  one-fourth  of  a  mile  above  the 
other.  The  lower  channel  was  a  gradual  easy  curve  and  about  the  same  width  as 
the  upper  channel,  but  in  the  lower  pool  there  was  not  much  room  for  the  deposit 
of  dredged  material.  The  upper  channel  crossed  the  river  more  abruptly,  but  owing 
to  the  natural  inclination  of  the  Mississippi  River  to  avoid  easy  curves  and  take  up 
with  abrupt  bends  in  its  channels,  and  naving  greater  depth  of  water  in  which  to 
place  the  dredged  material,  the  uppjer  channel  was  chosen  for  improvement.  The 
work  was  very  successful  and  at  no  time  was  there  less  than  12  feet  of  water  over  the 
bar. 

Tylers  {1X6). — ^The  shoal  at  this  place  consisted  of  a  narrow  reef  extending  diago- 
nally across  the  channel.  The  work  of  the  dredge  consisted  simply  in  dr^ging  a 
notch  through  this  reef  at  its  lower  end  where  it  would  naturally  funnel  the  water 
from  the  upper  pool.  The  shoalest  water  during  the  season  of  1900  occurred  at  this 
point,  where  for  three  days  just  after  the  middle  of  September  there  was  only  a  depth 
of  10}  feet. 

Miss  Hickmans  {ISl). — At  this  place  there  was  but  little  choice  in  the  selection  for 
the  dredge  cuts.  It  was  simply  necessary  to  tap  the  upper  pool  at  its  extreme  lower 
point  so  as  to  funnel  the  water  into  the  dredge  cuts.  The  work  was  very  successful, 
and  the  least  depth  at  any  time  during  the  season  was  13}  feet 

(yjDonnels  {149). — The  channel  at  this  Dlace  was  very  narrow,  owing  to  points  of 
reefs  extending  into  the  channel  from  both  sides.  The  work  consisted  in  dredging 
off  the  points  of  these  reefs,  and  at  no  time  was  there  leas  than  12  feet  over  the 
crossing. 

Luxora  {161). — During  the  low- water  season  of  1899  the  channel,  which  was  kept 
open  by  continuous  dredging  down  the  right-hand  shore  at  Luxora  Landing,  was 
completely  filled  up  by  the  high  water  of  1899  and  1900.  It  became  necessary  to 
adopt  what  is  known  as  the  outside  channel  during  the  low- water  season  of  1900,  and 
the  dredging  was  along  this  line.  The  reason  of  the  filling  up  of  the  channel  in  front 
of  Luxora  is  partly  the  inclination  of  the  current  to  take  abrupt  turns  and  not  follow 
down  long  and  gradually  curved  shores  any  great  distance.  As  soon  as  the  channel 
abruptly  crosses  the  river  at  Luxora  it  immediately  returns  to  the  Arkansas  shore  a 
mile  and  a  half  lower  down.  The  results  of  the  work  at  this  place  were  excellent, 
and  at  no  time  was  there  less  than  12  feet  over  the  crossing. 
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Foot  of  Island  SO  {16S). — ^The  channel  at  this  place  was  wide  and  of  only  medium 
depth,  and  at  no  place  well  defined.  The  work  at  this  place  consisted  of  dredging  a 
few  cuts  through  the  central  portion  of  what  appeared  to  be  the  natural  channel  of 
the  river.  The  work  was  very  sucQessful,  and  at  no  time  was  there  less  than  11  feet 
in  this  crossing. 

Island  S4  (178). — Conditions  at  this  place  were  similar  to  those  of  the  previous  year. 
Considering  the  number  of  hours  that  the  DeUa  was  actually  engaged  in  dredging,  the 
results  are  excellent  The  least  depth  over  this  bar  at  any  time  during  the  season  was 
11  feet. 

Presidefnts  Island  (f5^). — Conditions  at  this  bar  were  about  the  same  as  in  the  pre- 
vious year,  and  the  dredging  was  finally  done  in  almost  the  same  place.  The  chan- 
nel came  down  from  the  oridge  at  Memphis,  Tenn.,  to  the  head  of  the  island,  where 
it  divided  into  two  channels,  one  turning  abruptly  across  to  the  Tennessee  shore  and 
the  other  goine  in  a  long,  easy  curve,  and  joining  the  Tennessee  shore  about  1  mile 
lower  down.  The  one  turning  abruptly  across  the  river  being  the  shortest  shoal  and 
having  the  greater  depth  of  water,  was  chosen  for  improvement  Only  for  a  few  days 
in  the  latter  part  of  September  was  the  water  as  shoal  as  11}  feet. 

Fleeces  Crossing  {94o). — ^The  channel  dredged  during  this  low-water  season  was  the 
same  as  that  opened  up  by  the  dredge  Qamma  in  the  latter  part  of  the  low- water 
season  of  1899^  the  channel  simply  having  moved  somewhat  downstream  at  its  lower 
end.    At  no  time  during  the  season  was  mere  less  than  11  feet  of  water  over  this  bar. 

Bespectfully  submitted. 

C.  W.  Sturtbvant, 
Assistant  Engineer^  Superintendent  Dredging  Operations. 

Capt  Mason  M.  Patrick, 

Corps  of  EngineerSf  U.  8.  Army^  Secretary  Mississippi  River  Commission, 
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Tabls  No.  17. — Summary  of  dredgmg  operations,  Mississippi  River  below  OairOf  durln'j 

season  of  ISOO^-Oonthnxxed. 


GAMMA. 


Fointi  of  opeiation. 


Preddents  Island  (284) 

Fleecea(248) 

Presidents  Island  (284),  second  time . 
MoTing  to  winter  quarters 


Hrt. 
6} 


Hr%. 
1511 
62 
17* 


Totals  and  averages 17i    -231 


Bin. 

V 


16J 


Hr9. 
146} 


142i 


Hrt. 


289i< 


I 
2i 


18 


Br%, 


8» 

?1. 


17 


a 

Is 


1^ 


US 
188i 

a  6841 


1,001 


I 


Hn. 
604 
216 
860 

4 


1,584 


Points  of  operation. 


I 


3 


8 
S 

1^ 


li 


t 


^ 


•00 


1^5 


Presidents  iBland  (284) 

Fleeoes  (243) 

Presidents  Island  (284),  second  time. 
Moving  to  winter  qnariers 


MUa. 

2 
10 
10 

2 


5,750 
7,360 
1,000 


Feet 
37.9 

118.7 
67.7 


FseL 
14.4 
15.0 
14.8 


Fui. 
8.7 
2.1 
8.0 


X2m. 
140.0 
140.0 
138.6 


Totals  and  averages. 


24 


18 


14,100 


61.0 


14.6 


2.8 


189.5 


152.0 
153.0 
165.0 


167.0 


a  Includes  624  hours  after  arriving  at  fleet. 


DELTA. 


S 

P 

Points  of  operation. 

1 

1 

9 

1 

1 

1 

1- 
§• 

i 

1 

If 

11 
1 

1 

JTrs. 

Hr9. 

En. 

Hn, 

Bn, 

Hn, 

1 

Hn. 

Island  No.  84  (17H) 

14 

190i 

46 

887 

1 

15^ 

27'     Vlli 

1,592 
40 

Moving  to  winter' quarters 

Si 

<lS3|i 

*    — , 

Totals  and  averages 

14 

190i 

46 

887 

1 

21* 

CI 

»ut 

1,632 

o Includes  11  hoon  after  arriving  at  fleet. 
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Table  No.  17. — Summary  of  dredging  operatumSf  Mmimppi  River  below  Oztro,  during 
(ovMvater  seofon  of  1900--Ck>utin\ied, 


D£LT  A— Continued. 


"PfAatM  of  opeiatioii. 


I 


I 


I 


11 

m 


Island  No.  84  (178) 

Moving  to  winter  quarters 

Totals  and  averages. . 


JfOea. 
65 
65 


FseL 
21,060 


FeeL 
110.7 


14.9 


FbcL 
8.2 


16L0 


UO 


21,060 


110.7 


14.9 


8.2 


161.0 


184.0 


184.0 


EPSILON. 


Points  of  operation. 


r 


MlaB  Hickman's  (181) 

Jo6Bc]de8's(92) 

Tyler's  Q26) 

Bootb's  Point  dossing  (117) . 
Moving  to  winter  quarteis . . . 


Totals  and  averages. 


Hra, 
6 
81 
8 
2k 


Hn. 

m 

92 

52i 

83i 


Hn, 
21 
111 
4} 


Hrt. 

a78 
28 
73i 


Hra, 
2 


■I- 


Hr$. 
2 
8 
2* 

5i 

1 


Hrs. 

46* 

27 

5* 

8 

541 


Sn. 
64 

697 


5681 


25i 


267i      60 


175i 


m 


128  1,2091 


Bn. 

172 
817i 
101* 
789 


1,872 


Points  of  operation. 


a 


i 

1^ 


•8 


5 


P 

^1 


lit 


Miss  Hickman's  (181) 

JoeEckle8'8(92)..... 

Tyler's  (126) 

Booth's  Point  Grossing  (117) . 
Moving  to  winter  quarters. . . 


Totals  and 


MOea. 
102 
89 
84 
6 
118 


FseL 
9,150 

14,200 
8.460 

12,476 


Fset, 
288.1 
164.2 
161.0 
149.4 


Fctt. 
16.0 
16.0 
16.0 
16.0 


FbcL 
2.4 
8.6 
6.1 
8.9 


Lb9. 
181.1 
184.6 
182.0 
188.0 


294 


44,275 


166.6 


16.0 


8.7 


133.1 


176.6 
176.0 
176.0 
176.0 


176.1 


aSepaixBtoboilen. 


5  Includes  10*  hours  after  arriving  at  fleet. 
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Table  No.  17. 


of  dredging  operations^  Missimppi  River  bdow  Cairo,  during 
teaton  of  290(>--Conimned. 


ZETA. 


Point!  of  operation. 


Liixoni(161) 

CyDonneirfl  (149) 

Foot  Island  No.  80  (163) ... . 
Luxora  (161).  second  time  . 
Moving  to  winter  qoarters . 

Totals  and  ayerages. . 


irr«. 

7; 


3 


221 


Hn. 
6U 
391 

12&i 


2S8f 


U 
151 


Hr8.    Hn. 
2 


W4      161 


Hrs. 

n 

21 


404 


I 


2^ 

?  o 


Hn, 
1411 


£rs. 
42* 
S} 

4ii    661i 
24!    6764 

a  3741 


904,1,3691 


Ors. 
2854 

801 
7624 

271 
740 


1,896 


Points  of  operation. 


0 


V 


n 

9.S 


I 

t 


8-g 


Ill 


LTixora(161) 

O'Donnell's  (149) 

Foot  Island  No.  80  (168)  . . . 
Luxora  (161).  second  time  , 
Moving  to  winter  quarters, 

Totals  and  averages. 


JiUes. 
72 
12 
15 
8 
70 


FeeL 
8,460 
9,550 
31,525 
8,075 


137.6 
242.5 
251. 6 
247.8 


Feei. 
16.0 
16.0 
16.0 
16.0 


3.7 
2.2 
2.6 
8.4 


IJb$. 
185.0 
134.4 
186.5 
188.1 


165.0 
170.6 
168.7 
169.8 


172        92 


57,600     222.6 


16.0 


2.7 


185.5 


168.6 


a  Includes  124  hours  after  arriving  at  fleet 
IOTA. 


Points  of  operation. 


Cherokee  Crossing  (90) 

Moving  to  winter  quarters . 

Totals  and  averages. . 


Urs. 
5} 


5} 


Hn. 
1154 


Hn 
101 


II54I     101 


I 


Hrs. 
90 


90 


Hn 


Hn. 
21 
1 


81 


aTS. 

8 
a42 


50 


1^- 

it 

I 
I 


I 


Hr8.     Hn^ 
1,40441    1,687 
48 


1,4044 


1.680 


alndudes  6  hours  after  arriving  at  fleet. 
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Table  No.  17. — Summary  of  dredging  operaiiom,  Mississippi  River  below  OairOj  during 
low-waier  season  of  1900 — Continued. 


IOTA— Continued. 


FointB  of  operation. 


I 


^i 


5 


I 


5 


ai  p. 
62 


III 


Cherokee  Grossing  (90) ... . 
Moving  to  winter  quarters 

Totals  and  avenges . 


MOes. 

18 

142 


14 


14,975 


Feet. 
129.9 


17.4 


Feet. 
5.4 


157.4 


166.8 


160 


14 


14,975     129.9 


17.4 


6.4 


157.4 


166.8 
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Appendix  1  E. 

LAWS  AVFECnVQ  THB  MISSISSIPPI  RIVBR  COMMISSION,   JULY  1,    1900,  TO  JUNE  30,  1901. 

[Public— No.  67.] 

An  Act  Amending  the  Act  proTldlng  for  the  appointment  of  a  MissLnippi  River  Commiflslon,  and  so 
forth,  approved  June  twenty-elghtn,  eighteen  hundred  and  seventy-nine. 

Be  it  enacted  by  the  Senate  and  Rofvae  of  Repreuntatives  of  the  United  States  of  America 
in  Congress  assembUdf  That  an  Act  entiued  "  An  Act  to  provide  for  the  appointment 
of  a  Mississippi  Biver  Commission,  for  the  improvement  of  said  river  from  the  Head 
of  the  Passes  near  its  mouth  to  its  headwaters."  approved  June  twentv-eighth, 
eighteen  hundred  and  seventy-nine,  be  amended  by  adding  thereto  the  following 
section: 

''Sbc.  8.  That  the  headquarters  and  ^neral  offices  of  said  commission  shall  be 
located  at  some  citv  or  town  on  the  Missiasippi  River,  to  be  designated  by  the  Secre- 
tary of  War,  and  tne  meetings  of  the  commission  except  such  as  are  held  on  Govern- 
ment boats  during  the  time  of  the  semiannual  inspection  trips  of  the  commission 
shall  be  held  at  said  headquarters  and  general  offices,  the  times  of  said  meetings  to 
be  fixed  by  the  president  of  the  commission^  who  shall  cause  due  notice  of  such 
meetings  to  be  given  members  of  the  commission  and  the  public." 

Approved  February  18,  1901. 


Appendix  2. 

fispoRT  OF  Capt.  E.  Evblkth  Winblow,  Cobfs  of  Engikbebs,  upon  Operations 
IN  THB  First  and  Sboond  Districts. 

Unitbd  Statbs  Enginber  Office, 

Memphis,  Tenn.,  May  tO,  1901, 

Colonel:  I  have  the  honor  to  submit  the  following  report  of  operations  in  the 
First  and  Second  districts,  improving  Mississippi  River,  for  the  year  ending  April  30, 
1901. 

The  First  district  extends  from  Cairo,  111.,  to  the  foot  of  Island  No.  40,  a  distance 
of  220  miles.  It  includes  the  works. of  bank  revetment  at  Columbus  and  Hickman, 
Ky. ;  and  at  New  Madrid  and  Caruthersville,  Mo. ;  the  systematic  improvement  of 
Plum  Point  Beach,  Tennessee  and  Arkansas;  certain  experimental  dike  work;  the 
Upper  St.  Francis  Levee  district;  the  Reelfoot  Levee  district  and  part  of  the  Lower 
St.  Francis  Levee  district,  from  ite  initial  point  to  the  one  hundred  and  thirty-ninth 
milepost 

The  Second  district  extends  from  the  foot  of  Island  No.  40  to  the  mouth  of  White 
River,  a  distance  of  175  miles,  but  for  convenience  the  limit  of  jurisdiction  over  the 
levees  on  the  left  bank  has  been  placed  at  the  Coahoma-Bolivar  County  line  (365  L. ), 
the  levee  on  the  left  bank  below  that  county  line  belonging  to  the  Third  district. 
Within  the  Second  district  are  included  the  bank  revetment  works  at  Mempjiis, 
Tenn.,  and  Hopefield  Bend  and  Helena^,  Ark.;  the  improvement  of  Wolf  River,  Ten- 
nessee; the  White  River  and  Upper  Yazoo  Levee  districts,  and  the  lower  part  of 
the  Lower  St  Francis  Levee  district 

FiBST  distriot  (Cairo  to  foot  of  Island  No.  40,  220  miles). 

Oolumhus,  Ky,  [91  miles  below  Cairo,  L.), — ^In  1889  and  1890  some  revetment  work 
was  done  here  with  funds  provided  by  special  appropriations.  The-ebject  of  the 
work  was  to  stop  the  caving  of  the  river  bank  along  the  city  front.  The  project  for 
the  work  contemplated  the  construction  of  five  spur  dikes,  resting  on  sill  mattresses. 
Dikes  1,  2, 4,  and  5  were  completed  and  the  sill  mattress  of  dike  3,  work  bein^  stopped 
bv  the  exhaustion  of  the  appropriation.  This  work  protects  about  2,200  Imear  feet 
of  bank  and  has  accomplished  tne  object  for  which  designed.  It  is  still  in  fair  con- 
dition. Some  slight  caving  has  occurred  in  recent  ^ears  between  the  dikes  and  below 
dike  5,  where  the  bank  is  unprotected,  but  no  additional  work  is  required  at  present 
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?r6-,  U.SJi..  Secretary. 
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Pf.VTK  ■» 
MISSISSIPPI    RIVER    COMMISSION. 

WAP  OP 

POINT    PLEASANT   CROSSING. 

CAPTAIN    MASON    M.    PATRICK. 

Vmp»  •/    KTtffimttn.  t'.  S.  .*.,  JUtrr'tw- 

Stmi'r  at    %ii«i|iit   I -4,   ltW>. 

riVK  DAI'S  HrrORK  DREtMlINU 

SCALE    or    riCT. 
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PLATE  10. 

MI88IWPPI   RIVER  COMMISSION. 


PLA.TE  10. 


POINT   PLEASANT   CROSSlNa 

CAPTAIN    MASON    M.   PATRICK. 

Cwy*  ^  Bi^mmn,  U.  8.  A.,  Btrmmtp. 
aomf  of  AoflHA  13.  lUO. 
'oUUliO  HMT  DBtWUM. 

SOALC  or  nrr. 


tai  iHk  aad  todkale  dsptba  Iwkrw  mmn  low  water  oa  th*  VHr 
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FLATS  11. 
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PLATE  11. 


POINT  PLEASANT  CROSSINa 


CAPTAIN   MASON   M.   PATRICK, 


Wm.— >Tto 


fa  ton  mA  Mieito  depIlM  bilow  MM  Ivmwttmmk 
MiM4  fi«t.  vUcli  «otiM|M4f  to  ft  Ntdbw  «f  flJ  iMt 
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PLATE  IS. 
MISSISSIPPI   RIVER  COMMISSION. 

MAP  or 

POINT    PLEASANT  CROSSINQ. 

Mad*  oiMtor  dinollon  of 
CAPTAIN    MASON    M.    PATNIOK. 

8uv«7  oi  Aocut  tt,  1900. 

DUIUVS  •SOOVO  DBEDQIMQ. . 
•CALK   or   FKCT. 


Note.  -  The  nuuibeni  for  aoandinga  And  contoon  are  exprMMd 
In  feet  and  indicate  dtpthii  below  me*n  low  water  on  the  New 
Madrid  mure,  .which  coTTMponds  to  a  reading  of  2.2  feet. 

Gafe  at  tine  of  aunrey  wte  7.«t  fe«l  or  5.4  fe«t  above  mean  low 
water.  ^  ,    ,       ^ 

Dotted  Mtn  indicate  ban  above  menn  low  watw. 
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PLATE  13. 
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KLATE  t4 
MiSSlSStPPI    RIVER   COMMISSfOM. 

POINT    PLEASANT    CROSSING. 

r  <lii«rttoa  of 
CAPTAIN    MASON    M.    PATRICK. 

f'»ep,  a/   Kagbw*,   U.  S.  A.,  fitefmarf 

SnrT«7  of  t<«|4«nb«r  «,  IWO. 

%tX  DAT*  APTKS  TIflKD  DKCDOIMC. 

SCALC  OF  rcrr. 


Kone.-  Tlw  Munbun  lor  aoQiidiafR  uid  ooatoon  ira  aipfeiMid 
IB  ft*t  naA  hiHIeate  dcptte  l»>ow  nMU  low  wmler  on  the  !f«v 
M Mitid  n««.  which  corrwpoads  to  ■  raMtiav  of  2.f  tMt 

G«^  Rt  tine  of  mrver  wu  10.0  feet  or  7.S  feet  Aborc  mean  low 
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PLATE  15 


Pl.VPK  lA 

MISSISSIPPI    RIVER   COMMISSION. 
MAr  or 

POINT    PLEASANT   CROSSING 

Mads  u«dw  dlr«nion  of 

CAPTAIN    MASON    M.    PATRICK. 

f'orp*  «/    Kitfimftrt     t'.  >.   A..   SttrHoty. 

Survry  of  )>rpl«mlM>r  II.   IWO. 

CLrVKR  DAV«  ArrKK  THIRD  ORUMINU. 

SCAtC    or    fKCt. 
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PLATE  IC 
MISSISSIPPI    RIVER   COMMISSION. 

MAP  or 

POINT   PLEASANT  CROSSINa 

Made  mAn  directkm  of 

CAPTAIN    MASON    M.    PATRICK. 

Onr^  ^  Mi^tmt,  O,  #.  A,,  itanWf. 

flvny  of  BBptiMber  ]«,  1900. 

OITB  DAT  AfTBB  rOURH  DMBDQ»«. 
•OALC   or   FKKT. 


Note. — Tin  rnmbeni  for  MMindinfrn  mnd  onntoun  are  expressed 
!■  fe«t  aad  indicate  depthn  betow  mean  low  wit«r  on  the  New 
Mftdrid  fage,  wtiich  oorreapon<U  to  a  reading  of  2.2  feet. 

Onfe  «t  time  of  Mnrey  wa*  7.1  feet  or  4.9  feet  above  meaii  low 
water. 

Dotted  MOW  iwUcnte  ban  abore  inean  low  water. 


PLATE  16. 


VJt, 


LEF8 
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PLATE  IT. 


PLATE  n. 
MI88I88IPPI   Rtven  00MMI88I0N. 

POINT   PLEA8ANT  CROSSINa 

CAPTAIN   MA80N   M.   PATRICK. 

Omf  9f  ftfJiMW.  U.  B.  A,,  BmMtmt. 

wwnj  of  8>|ilMBkw  2B|  19M. 

na  AAit  kwwtm  fovmi  bumiva. 

scAtc  or  rcrr. 


IVcyrt.--Tb«  nambera  for  ■oandinfcs  and  oontoan  are  expnMed 
ia  fM<  uid  iodicftto  depths  below  mean  low  water  on  tM  N«w 
Madrid  g«g«,  which  oomqKuidB  to  a  readinir  of  2,2  feet. 

Oafe  at  time  of  aarrer  waa  0.8  feet  or  4.0  feet  above  mean  low 
water. 

Dotted  area*  indicate  bara  abore  mean  low  water. 


LETS  4.Da  I 


UAW«t»«^ 


Ens  57    1 

Digitized  by  LjOOQIC 


Digitized  by 


Google 
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PLATE  18. 


PLATE  18. 
MiSStSSlPPI    RIVER    COMMISSION. 

POINT    PLEASANT    CROSSING. 

Madr  un<l»T  ilimHioii  of 

CAPTAIN    MASON    M.    PATRICK, 

Ctrp*  <tf  Knfflifrrf,   V.   S.  A.,  Sffireurf. 

8arv«7  vt  Oelotaw  !».  IWO.  

Twnrr.BMvr  oat»  APna  rovam  DunMiwi. 

•CAtC    or    PKKT. 


NoTC-Th*  Mmbm  tot  nandUiga  aad  eonVmra  art  «WMMd 
is  flMi  uid  iDdienl*  dvpOM  Iwlow  •«■  low  wctw  OB  Um  Kow 
Madrid  fMe,  wMeh  eorrMfnada  to  » >««Uai <>'*•*  «^  _ 

watar 

IMtod  araM  ladlcato  ban  abova  mcao  lew  water. 
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PUlT^  19. 


(>LATE  V». 
MISSISSIPPI    RIVER   COMMISSION. 


MAT  or 

CHEROKEE    CROSSING, 

Made  nihlrr  •firvrtioa  of 

CAPTAIN    MASON    M.    PATRICK 

Cte|M  V   ll>,0mnrr,   I .  S,  .1..  fiftrrutrf. 

Unrvvy  of  IklolwT  %,  I1«0. 

feJGHT  UAVil  AVTln  l^lClHilStl^ 

SCAI.C  OF  rcrr 


Mot*.— Thr  nninbMV  for  MonfttBiia  and  ronton  ni  are  nt|M«iMMl 
in  fc«t  Mad  inrlicale  'Irtfthx  helo«  .i)<-»a  U  »-  »at«r  on  IW  M«« 
M^dfid  V^|C.  wlticb  oontaiiNiiiili  U»  a  readlag  of  S.2  lenC 

Oaf* allfaM of  MTwy  wMKJflMior&OflMialMwaaMMi  k*« 

•IT. 

«  alwT*  Miwm  Injt  •r«trr. 


■  fvrnncu  VMOdMino.  i 
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PLATE  20. 


PLATE  ». 
MISSISSIPPI    RIVER   COMMISSION. 


JOE    ECKLES    CROSSING, 

HaAt  widtr  diweOoo  W 
CAPTAIN    MASON  M.    PATRICK^ 

flwvqr  of  Ai^wl  »,  IMi. 

OMB  OAT  ARHI  PIMT  INUBOnW. 

SCALK   or   rUT. 


Hvn.— Tb«i 

la  iMi  Md  iMlieate  <l«ptfH  batow  i 

Madrid  ii«^  which  comqxMds  l»  •  KMidiiV  W  rs  iMt 

Q«a  ai  IfaM  of  Mrrajr  waa  8.S  iMi  or  M  iMi  ahoifa  M«ai  lav 


DoMtd  aiaai  iadicala 
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PLATS  21. 


PLATE  «. 
MISSISSIPPI    RIVER   COMMISSION. 


JOE    ECKLES    CROSSING, 

lUd«  ttsdOT  difwlkm  ol 
CAPTAIN    MASON    M.    PATRICK. 

8nrv«7  of  OeMbcr  2,  ItW. 
TWBI^TB  OATS  AmB  laOimD  MM 

SCAUC  or  rcrr. 


Nora.— Tb«  MMiben 
la  Im4  and  indicate 
MwMd  gi««.  wblch 

Otfe  ai  liiM  of  Mrragr 
water. 

Doited  an 


teaiwdli«ofS.SlMI. 
t.9  faol  or  4.7  laat  abovo  ■ 
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PLATS  21. 


PLATE  St. 
MISSISSIPPI    RIVER   COMMISSION. 


JOE    ECKLES    CROSSING, 

CAPTAIN    MASON    M.    PATRICK. 

8nrv«7  ol  OelObcr  t.  ItW. 
Twn^TB  OATS  Arms  i 

SCAUC  or  rcrr. 


2I0TS.— The  MMiben  lor  wiuidittfi  aad  «wtoua  im  « 
la  iMi  and  indicate  dapllH  bdow  aiaaa  low  walw  «■  11m  N«w 
Madrid  gat*,  wbich  eoiTCiiMwIs  te  a  nodiaff  of  SJ  latl. 

Oi«e  ai  liiM  of  •array  wai  t.9  iMi  cr  4.7  Iwt  abova  awaa  law 
watar. 

Doited  an 
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PLATE  -I^. 
MISS)SStPf>l    RIVER   COMMISSION. 


BOOTHS    POINT   GROSSING 

CAPTAIN    MASON    M.    PATRICK. 

*'nrji§  nf    EunimffTit.    t'.    S.    .1.,    Spcrrtury. 


TWDTT  BMHT  DAT*  ■ 


Nvn.— TIm  mmbM*  Cor  MmMHiifiii  aarf  rontmn  «i«  esMand 
I  iMtawl  faHliart*  ck^iMw  belo*  mnii  low  water  »■  tba  DaHoB- 
oo4  Pniflt  ipwa.  which  coitaw|w<1a  to  a  reading  ol  0.4  laal. 

(lac*  at  tiiM*  of  aarvajr  was  ft.7  fact  or  AJI  IrH  aliora  aMui  low 
aiar. 

PotUni  airaa  iwUnilr  Iwm  aliora  niMn  k»w  watw. 
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I'LATK  rr. 


MISSISSIPPI    RIVER   COMMISSION.  \'(i.T 


MAP  ur 

BOOTHS    POINT   GROSSING 

Mwlr  nnvW  fiirrrtinn  of 

CAPTAIN    MASON    M.    PATRICK. 


STT  tanmw  imt*  ■ 


■  Cor  «madliifiii  aarf  nontoan  m«  csMand 
pMw  ImIov  imm  low  water  oa  tk«  ObMob- 
n4  Polat  fPHi*.  which  rmtm^em^  to  a  mding  ol  9.4  ImC. 
Oaf*  at  tiaw  of  aarvvjr  was  ft.7  fart  or  A.S  IrH  aliora  aMUi  low 

IMlOTi  airaa  imHrailr  hara  alioTa  mmm  k»w  water. 
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PLATE  2S. 

MI88I88IPP1   RIVER  00MMf8&K>N. 
MAP  or 

BOOTHS   POINT   CROSSING, 

MmI»«m 
CAPTAIN   MASON    M.   PATRICK. 

rnrft  tf   Kafiamn,  V.  If,  A,,  Smntmji. 

9WIX9J  of  OHolwr  S,  10M. 

OSK  DAT  Arm  M«MIM. 

•CALC    99    nCT. 


Xani.-TlM  mmbm  for  wenmika^  •aA  romtmn  wt.'H?*'"' 
Iwi  Md  IwHailr  dn>UM  Wkrw  mm  I^  »^**  ^^P"*^ 

0«rr  rtlSw- of  wn.r  «■*-*•«*•«  ^*  "^  •*»*»~  ■•"  "^ 
Itotlc*!  fc.-^w  JiKlind*-  Vwi*  nlw\»  vnrtn  low  waiw. 
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PLATE  24. 

MISSISSIPPI    RIVER   COMMISSION. 

MAf  or 

BOOTHS    POINT   CROSSING, 

Made  under  dinn^ion  of 
CAPTAIN    MASON    M.    PATRICK, 

■Corp*  of   EHgtueerM,   U.  S.  A.,  Secretarff. 
Survey  of  October  9,  19W. 

aKVni  DAYS  ArTEK  DttXUiillfQ. 
SCALE    or    FCCT. 


NoTB. — The  Dumbera  for  aoondinfi  and  rontoiira  are  exprefwe*! 
in  feet  and  indicate  depthn  bvlow  mean  low  water  on  the  Cotton- 
wood Point  gage,  which  corre9]>ondc  to  a  reading  of  0.4  feet. 

Gage  at  time  of  wirvey  wa«  «.0  feet  or  d.'y  feet  above  mean  low 
water. 

Dotted  areas  indicate  bars  above  mean  low  wuUtr. 


•  PTTUW  CO.  »»«OTO»..T.«a    •»»M-.OTo«    C 
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PIATK85 


^iA  I'LATK  25. 

^'MISSISSIPPI    RIVER    COMMISSION. 

KAr  OF 

TYLER    CROSSING. 

M«l«  nmler  iHivekkMi  of 

CAPTAIN    MASON    M.    PATRICK. 

C>f9M  <^  Brnftrntw.  V.  8.  A..  J 
Snrvojr  of  Hnitomb**'  >«•  <"">- 
raiansM  »at«  mm 

•OALC  o#  Peer. 


Hot*.— TiM  mailMn  lor  wmidtajpi  and  eoataan  sn  tJujMwJ 
MCaaaiBdlMl»dKtk«li9lo«iBMa  low  vatar  m  Ite  OiilMH 


nd  Pbi«i|i«au  Wbidi  corn^MMk  to  •  tm^  ol0.4  li 
Gi^r  lit  tini«  of  mrT«T  vm  n.4  SnI  or  «jO  liA  abevo  ■ 

IKHtrd  arMi  iwUmto  bun  abure  iiican  low  water. 
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PLATE  26. 


TYLER 


Dm»a  Tr«^  >;# 


PLATE  25. 
MISSISSIPPI    RIVER   COMMISSION. 

MAr  f>r 

TYLER    CROSSING, 

M«d«  under  direction  of 
CAPTAIN    MASON    M.    PATRICK. 

Corp»  »f  Kn0ineer$,  if.  4\  A.,  Sccrtuir^ 

Siirvi-y  of  SejrtiMiiber  21^  IWi*. 

TWO  DATS  BrruKE  DRKtKSIKG 

SCALE    or,  FCCT. 


lHam. — ^The  number*  for  soundingf  and  contotira  are  expm««d 
in  feet  end  iadleete  depths  helow  mean  low  water  on  the  Cotton- 
wood Point  fege,  which  eorreaponda  to'a  reading  of  0.4  feet. 

Qtigf  at  time -of  annrey  was  3.9  feet  or  2.3  fe<>t  above  mean  low 
water. 

Dotted  areas  indicate  ban  above  mean  low  water. 
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PLATE  27. 


D««(i  Tre*. 


PLATE  27. 

MISSISSIPPI    RIVER   COMMISSION. 

MAP  UP 

TYLER   CROSSING. 

Made  under  difcction  of 

CAPTAIN    MASON    M.    PATRICK. 

Corpt  nj   Enfiu*er9,  V.  it.  A.,  Sterefrif 

6«irvey  i\i  SepteniU'r  W,  IMO. 

OXB  DAT  AFTCK  DRRUOIMG. 

SCALC    OP    PCCT. 

1M*      T—       9—     1—         t 10«« !••• 

NoTK.— Tb«  nnmben  for  aouiKUnipi  and  (x>ntcHir«  ar«  expr««MMl 
in  feet  and  indi«^te  depths  below  mean  low  water  on  the  Cotton- 
wood Point  gage,  which  coriefponda  to  a  reading  of  0.4  feet. 

Gi^e  at  time  of  anrvey  waa  ^A  feet  or  8,4  feet  above  mean  Inw 
water. 

Dotted  area*  indicate  J»nrt  aN>vc  mean  li»»  waur 
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PLATE  27. 


TYLER 


.^ 


PLATE  27. 
MISSISSIPPI    RIVER   COMMISSION. 

MAP  UP 

TYLER   CROSSING, 

Made  nivl«r  direction  of 

CAPTAIN    MASON    M.    PATRICK. 

SnfV«f>'  <»f  S«p(eniU>r  2»,  IWO. 
OVB  DAY  AFTCK  ORKDOIVO. 

SCALE  or  rcrr. 


NoTK.— The  lutinljera  for  auuiKUnKif  an<l  ••ontoiirt  are  expr««iHMl 
io  f^et  and  inditnite  depthn  below  mean  low  water  on  the  Cotton- 
woo<l  Point  gage,  which  corwtpomUi  to  a  rea<linfr  of  0.4  feet. 

Gag*  d  time  of  mrvey  was  3 J)  feet  or  8.4  fert  above  mean  l.^w 
water. 

Dotted  areRB  indicate  l»Hrt  al>/vf  nii-an  low  watrr 
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PI^TE  28. 
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PLATE  28. 
MISSISSIPPI    RIVER    COMMISSION. 

MAP  or 

TYLER    CROSSING. 

Made  under  direction  of 
CAPTAIN    MASON    M.    PATRICK. 

Corps  of  Emfimen,  U.  8.  A.,  lietrektry. 
Shirvey  o(  Octoljer  3,  1900. 
SIX  DAYS  AITKH  DRSOOIKG. 

SCALE  or  rcrr. 


NoTB.— Th«  number*  for  aoundings  and  contoun  are  exprewed 
in  feet  and  indicate  «iepthH  below  mean  lov  water  on  the  Cotton- 
wood Point  gage,  which  (Yirrmponds  to  a  reading  of  0.4  feet. 

Gage  at  time  of  anrvey  wa*  4.4  feet  or  4.0  feet  above  mean  low 
water. 

DottctI  arooa  indicnte  bin  above  un'»n  low  watrr. 


m  pcnm  oo .  M<cfT04jtM0i.  'mmiummm.  c 
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PLATE  S9 


U.3.Uffht 


Agn\ 


PLATE  2t 

Mi86l88IPPI    RfVCA  COMMISSION. 


■AT  or 

HICKMAN    CROSSING 

Had*  m4»  «MeliMi  of 

CAPTAIN    MASON    M.   PATRICK, 

Cmpt  tf  K^mmw,  U.  8.  A.,  Sterttmf 
Mfn  Arras  I 


tovwalarMthe  OoHimh 
wUtk 


krvwicr. 
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PLATE  S9 


U.a  Light 


U^.Mffhti 


Lartm  Tr«« 


PLATE  2t. 

MISSISSIPPI    RIVER  OOMMISSION. 


MAP  or 

HICKMAN    CROSSING 

Made  MiMtor  dirMlioa  of 
CAPTAIN    MASON    M.    PATRICK, 

Carpa  tf  Bt^tm^ft  V.  8.  A,,  Seartaarf 
Survey  of  Aiigiiat  20,  IttO. 
ivsT  Arr 
acMS  or 


iben  for  MNHKliais  mad  coatoiin  ««  wxptmmd 
aepUia  M9V  mmb  1»v  valK  oa  the  Gotfon- 

which  oorvnpoads  to  a  iMdinc  of  0.4  teet. 

of  mmy  «m  93  Ut^  or  tJk  feK  above  meaa  li>w 


I  ladiealc  barv  above  mean  \om  water. 


•  *rriM»  CO  PHmo-uTNO   ««v«maT(M  i 
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PJ.Al^  :so. 


^^?*^ 


>'DONNeH  3  LOG/' 


MISSISSIPPI    RIVER    COMMISSION 

O'DON  NELLS   CROSSING, 

Mada  under  difsctioa  of 
CAPTAIN    MASON    M.    PATRICK. 

(7of^  of  SnftMBtn,  V.  S.  A.^  SterHmrr. 

Survey  of  Auguat  18.  IWO. 

THftn  DAVB  BKrOMI  DMEIMSIIIG. 

SCALE    or   nCT. 

•  •O*     IM      —     BM         • 


NoTB.— TIm  muDbert  for  noandiega  and  oontonn  are  exprMaed 
in  feet  and  indiaeita  depCha  below  ineen  low  water  on  the  Fnlton 
gafe,  whleh  con«a|ionda  to  a  reedinx  of  3.n  feet. 

Gage  at  tim«  of  anrvry  wf  H.l  feet  or  1.8  feet  abov«  m^an  low 
water. 

DoUetl  arean  indicate  iNirs  above  tnran  low  walrr 
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PLATE  81. 


O'OONNELLS  COG. 


PLATE  31. 
MISSISSIPPI    RIVER    COMMISSION. 


MAP  or 

O'OONNELLS   CROSSiNQ, 

Mm)*  nndOT  dirwikm  of 
CAPTAIN    MASON    M.    PATRICK, 

C«vy«  tff  EmtUt9en,  U.  B.  A.,  Secrtkarf. 

Sanrtjr  of  AngMt  M.  1900. 

TWO  DATS  APTBK  DBBDOIVG 

SCAkc  or  rirr. 
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PLATE  32. 


Elmot 


LUXORA 

Sp»f.rs  W 


0',jg  Stc< 


PLATE  82. 
MISSISSIPPI    RIVER   COMMISSION. 

MAP  or 

LUXORA    CROSSING. 

Made  under  direction  of 
CAPTAIN    MASON    M.    PATRICK. 

Ctrpt  aj  Emftmeen,  U.  8.  A.,  SeerHarf. 

Surrey  of  AufMt  «,  1900. 

BLBVSII  DATS  BBPOBI  DBSOOIIIG. 

•cALC  or  Fcrr. 


NoTC.— The  number*  for  loundinKC  and  eonUHir*  are  expreaaed 
in  feet  and  indicate  deptha  below  mean  low  water  on  the  FViiton 
fafe,  which  correaponda  to  a  reading  of  3.9  feet. 

(Sage  at  time  of  •Mirvey  wa*  HA  feet  ur  8.6  fe«t  above  mean  low 
water. 

Potted  areaa  indicaie  haw  nbove  mean  low  water. 
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PLATE  38. 


Elmot  W.  H.  • 


LUXOR  A  ::- 


Spanns  W.  H.  • 


Luxor*  W.  H.  ■ 


Drug  StOf«  « 


PLATE  33. 

MISSISSIPPI    RIVER   COMMISSION. 


LUXORA    CROSSING, 

Made  oader  dire^.-tioii  of 
CAPTAIN    MASON    M     PATRICK, 

Sarrey  of  Augoat  20,  IMO. 

JVBT  ▲rriCB  ORBDGUiO. 

•CALK  or  rirr. 


NoTB.— Tho  numben  for  ■oundings  and  coatoon  are  axpreaied 
in  ftaC  and  indicate  dapChs  below  mean  low  water  on  the  Ftalton 
gage,  which  oorreaponda  to  a  reading  of  8.9  feet. 

Gage  al  time  of  annrey  waa  6.4  feet  or  IJi  feet  above  mean  low 
water. 

Dotted  areaii  indicate  ben  above  mean  low  water. 

u»Mi«»  Trcm  CO  pmoicw-iiho.  vmrntmant.  o  c 
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PLATE  34. 


Elirot  W.  H. 

LUXORA 

Spanos  W  H.  • 

Luxor*  W.  H.   ■ 

Drug  S<or»  ■ 


PLATE  34. 

MISSISSIPPI    RIVER   CX>MMISSION. 


LUXORA    CROSSING, 

Made  under  direction  of 
CAPTAIN    MASON    M.    PATRICK. 

CorjtM  oj  Sngimeer$,  V.  S.  .4.,  Secrekutf. 

Surrey  of  Septeml>er  24,  lOtlO. 

THlBTY.nVB  DAYS  AVTItIt,  DKKDGIHO. 

SCALE    or    FCCT. 


NoTK. — ^The  oombert  for  toandinics  unU  eontourh  are.  expreai*ed 
in  feet  and  indicate  depths  below  mean  low  water  on  the  Fulton 
gage,  which  corre«pond8  to  a  reading  of  3.0  feet. 

Gage  at  time  of  survey  was  4.1  feet  or  0.2  feet  above  mean  low 
water. 

Do«o<l  areas  indicaitt  bars  above  mean  low  water.  TPtID*    ^7       1 


rt-c  wowtTs  (^Tr»»  CO   »Hon>.iirHO   »»»M'«K,'Oi«  c 
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PLATK  36. 


BDff  57    1 


[    NCMMIS  PrriMk  <0     e*<K>fOl' 
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I  i     PLATE  36. 


PLATE  as. 

MISSISSIPPI    RIVER   COMMISSION. 


FOOT   OF    ISLAND    30   CROSSING, 

Made  under  <ttr*rtioii  f»f 
CAPTAIN    MASON    M.    PATRICK. 

t'„fi'»  „/   Kmyimtrn,  t'.  S,  .1., 

Survcjr  of  Se|>tomlM>r  3.  1900. 

ONC  OAT  Arru  ontncrvn. 

SCALE  or  rcrr. 


lilMO.  WaMWMOTiTn    r. 


Sinr..  -Tltf  nnmlim-  for  t^Mintlinfr*  .ind  contonrv  are  exprewtit 
in  f«-et  Nitd  in'li4<«tf  .|«|Hhj<  lirlow  iniiin  low  water  nn  fhc  Pnlton 
fain*,  whioli  eonTxponiln  In  a  rrailinir  «*f  S.0  fret. 

(JaiTP  at  (hne  of  mnrt- v  «>*  n.ti  leet  nr  9.%  fret  alMre  mrnn  low 
water. 

I»iitle<l  iitno  iiKlifitt^  Inir-  niNivr  nn^n  low  waK-r. 
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PLATE  37. 
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MILBURNS  HOUSE 


FLATE  37. 
MISSISSIPPI    RIVER    COMMISSION. 


UPPER  CROSSING   ISLAND  34. 

Mide  under  rlirertiun  of 

CAPTAIN    MASON    M.    PATRICK, 

Cmn  ¥  AytaMMt  V'  A  A.,  Beerwkuj- 
flurvvjr  of  Jaly  ».  1100. 

TWIHTY  !>▲¥•  MVOU  MUBMIMO. 

•oAii  or  rcrr. 


Nvn.— Th«  MiBiban  for  ■ 
la  teal  nd  iMUnto  dnith*  belov  i 
fi«i,  whkk  eomtpoMla  lo  •  NMllat  •!  S.9  iMt 

OaftaltiBMoliarrfgrwM  9.4  fMt  or  fJlMt  above  MMui  low 
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PLATE  38. 


[SAU^% 


liU.BUaNS  HOUSE 


PLA  TR  3H. 

MISSISSIPPI    RIVER    COMMISSION. 
HAP  or 

UPPER  CROSSING  ISLAND  34. 

Made  Hnder  Mmtkm  of 
CAPTAIN    MASON    M.   PATRICK. 

Otrpt  ^  Jh^mttn^  V,  B.  A.,  atarttan 

Barrwf  of  Aiignat  7,  1900. 

fOURBU  IMTi  SBfOU  OHnWUW. 

•cAUt  or  rtrr. 


Hon.— The  0wnliu«  lor  Mwadmfi  and  oDiiUwn  ara  ezprMMd 
ia  fact  aad  indteata  daptha  balov  maaa  low  watar  on  the  FMtoo 
gi«a,  wUeh  «x>nwpomla  to  a  rawUnff  of  S.9  faal. 

Oi^  al  tine  of  mrrej  wm  1S.S  teat  or  8  J  feat  abora  oMan  low 


Duttad  areaa  iuditaia  ban  abv 


•  P€nm%  CO .  moro-uTHX  wKtuamffxm.  b.  ^ 
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^  U.S.Llght 


UAUirht-)|f^ 


U'LBURNS  MOUSE 


PLATE  Sit. 

MISSISSIPPI    RIVER    COMMISSION. 


VAFOr 

UPPER  CROSSING  ISLAND  34. 

UmAt  oflfder  direcUm  of 
CAPTAIN    MASON    M.    PATRICK. 

Vary  of  Bitffbtem,  U.  8.  A.,  t 
barrey  of  AagnaC  19.  1900. 
DVBni«  rmiT  dssdoiiki. 
•cAUt  or  rtcT. 


Vvn.—ThB  uamb&n  for  WMiKUiififl  aad  eoaloan  urn  wpwad 
in  feel  mi  taidfawlo  dmpOm  bolow  neaa  low  w«t«r  on  tiM  FWllon 
Raye,  which  eoirwpoBtli  to  •  leading  of  S.9  feet. 

Gage  al  time  ol  Mrvejr  waa  4.7  feet  or  1  Jt  feel  above  ainaa  low 
water. 

UottrtI  amw  imiit'ate  lian  aliove  iiiean  low  water. 


«  rtrriM  co   »MciT.>t  itmo    •*»m«iioto««  o  c 
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MILBURNS   HOUSE 


PLATE  40. 
MtSStSSlPPI    RIVER   COMMiSStON. 

MAP  OP 

UPPER  CROSSING  ISLAND  34. 

Mad«  under  directjon  of 

CAPTAIN    MASON    M.   PATRICK, 

f  of  A^Mt  S,  ItOtt. 
nose  nisr  oaawnra. 
SCALS  or  rcrr. 


fVffi,  wUdi  eomtpoMla  to  •  rMdIiV  of  M  iMt 

G«|»  it  IfaM  •!  nr%  WM  M  Ibsl  or  IJ IM*  abov*  BMB  low 


•  »CTt»  CO .  PMOnMJTMQ.  « 
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MILBUfViS   HOUSE 


PLATE  41. 

MISSISSIPPI    RIVER    COMMISSION. 


UPPER   CROSSING   ISLAND  34. 

Ma* If  under  dii*cluin  of 

CAPTAIN    MASON    M.    PATRICK. 

Cifrpt  0/  fafteMn.  U.  S.  A.,  AcraMry. 

Survey  of  8«]iteniber  10,  1900. 
•KVKii  DAYS  ArricB  rtun  dbbogikg. 

SCALK    or   FKKT. 


NoTB.— The  numbera  for  eoundiiifs  ami  oontonn  are  eK|M— aii 
in  ftot  aiKl  indicate  depth*  below  mean  low  water  on  the  T 
gafc.  which  correspond*  to  a  reading  of  S.9  feet. 

Gafre  at  time  of  inrvey  waa  7.4  fact  or  S.5  fCeC  above  i 
water. 

Dotted  areac  indicate  bam  above  mean  low  water. 
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PLATE  42. 


PLATE  43. 
MISSISSIPPI    RIVER   COMMISSION. 


MAP  or 

UPPER  CROSSING  ISLAND  34. 

Made  sader  Oirvetion  of 

CAPTAIN    MASON    M.    PATRICK, 

Oofft  0/  Sa§lmmn,  V.  S.  A.,  SterHmrg. 

temqr  of  Oetolier  t.  WOO. 

otm  OAT  Arrc*  mcovd  wiip^i— . 

•CALK    or   FKKT. 


If  on.— The  namlMn  lor  Mwadiiif*  and  eontoara  are  expreaMd 
in  feet  and  iodicate  dcpUia  below  mean  low  water  on  the  Fhlton 
fafe,  which  eocveaponde  to  a  readinf  of  8.9  fret. 

Gaire  at  time  of  aairejr  waa  U  feet  or  1.4  feet  above  mean  low 
water. 

Dotted  areaa  indicate  ban  abore  aaeaa  low  water. 

T.rt  hOMM  PfJVn  CO.  >»«OTO«.«TMO    ^naH^HaT^m  o  g 
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PLATK48. 


TLATE  a. 

t  MISSISSIPPI   ntVER   COMMflSBION. 

kaP  or 

PRESIDENTS  ISLAND  BAR. 

M«d#  iiixtfr  ctitecUon  of 

CAPTAIN    MASON    M.    PATRICK. 

f'iMpm  ft/    Km^w**fnt.   V.  S.  A., 

Stirvpy  ,yi  July  90,  IMM. 
TWllTTT-TWO  OAT»  •CrOKK  DBl 

SCAiC  or   rccT. 

NuTK.     The  nnmlicrfl  for  Knin<tm^  a  id  i  aatouw  M»  qmr— <d 

n#iin  low  water  o«  Mm  mnR|riti« 


in  fret  «nil  imltr.'iti'  -li-tith"  Wlow  m#iin  li 
piflinf  of 
in.a  feet  or  l.f  licC«hor«  mtemn  low 


m^,  ttliK-k  corr»*M>niI.-<  t<i  n  rriflinf  of  1.8 
tiflie  nftn  ' 


liiittiNl  arvM*  iwUnifi-  l«n<  almre  rnran  low  water. 
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PLATE  44. 
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PLATE  44. 

MISSISSIPPI    RIVER   GOMMISSION. 

MAP  or 

PRESIDENTS  ISLAND  BAR. 

Made  under  dinscCkm  of 
CAPTAIN    MASON    M.    PATRICK. 

Coffw  of  Knifmetn,  If.  8.  A.^  Setrttarp. 
fkxmj  of  AngiMt  15,  IMK). 
nVnifO  FIBST  DftKDQlNO. 

scALf  OP  rcrr. 


IVoTS.— Th«  namben-for  ■oniidiiiti  tad  ooatourw  are  expreawd 
la  fMi  BBd  indicate  deptha  below  oMaa  low  water  on  the  Meaphia 
gage,  which  eomapoada  to  a  reading  of  1.8  feet. 

Gage  at  tine  of  aarrejr  wae  S.6  feet  or  U  feet  above  mean  low 


Dotted  areaa  iodioate  ban  aboVe  mean  low  water. 

I  *•»*  «T:LM«C0    MOVOUTMO    NMNMNTm   O  C 
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PLATE  46 
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PLAT£  45. 

MISSISSIPPI    RIVER   COMMISSION. 


PRESIDENTS  ISLAND  BAR. 

Made  under  direction  of 
CAPTAIN    MASON    M.    PATRICK. 

CofTM  <^  Sngutten,  U.  S.  A.,  Seeretnry. 
Purvey  of  AuKa«t  27.  1000. 
DOBIMC  riKM-  DBKlXlIlfti. 

•CALC  or  Fcrr. 


NoTB.— The  numbera  for  •oandiofi  and  contoon  are  expreMed 
in  feet  and  indicate  depths  below  mean  low  water  on  the  Mempllia 
j^Ajre,  whida  ooneeponde  to  a  reading  of  i^  feei. 

Gage  at  time  of  ennrey  waa  4.4  lect  or  2.tf  feet  above  mean  low 

water. 


Dotted  area*  indicate  ban  above  mean  low  water. 


•fO-OTMO     WAAM-MOTOW    P    C 
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PLATE  46. 


PLATR  «>. 

'-V'MISSISSIPPI    RtVER   OOMMIQOION. 

>; 

■^J^i  HAP  ur 

f  RESIDENTS  ISLAND  BAR- 

**  M>4r  uiMl«r  direrHoa  9t 

CAPTAIH    MASON    M.    PATRIOK. 

f'orf  ui   Emgimtr;   U.  S.  A., 

r  1.  1« 
PUtIK  UATt  Ams  rlK^T  Dfltt 

•CALK  or  rccT. 


Nfni:. — Tbe  ■ 
in  f«et  iiimI  indiwl*  depth*  below  i 
(PItr,  which  «>rtfT»wpon«i»  to  ■  re»dm»  ollJl  te«t. 

(infr  tit  ti»i*  ot  imnrey  wwi  4..>  l#«pt  or  ?.7  iHi  ifear 
tmlrr. 

IkitK-al  arfam  iiKtimlf  Iw"  abiiv*  mean  l«w  wslrr. 
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PLATE  47. 


PLATE  4T. 

-:  MISSISSIPPI    RIVER   COMMISSION. 

^;  MAP  <*t 

PRESIDENTS  ISLAND  BAR. 

«•<»«■  <in<lrr  dirodion  ol 

CAPTAIN    MASON    M.    PATRICK, 

Cotp»  bj    Fnfimfrs,    V.   S.  A.,  StUtliBt. 

Surrey  of  S«r>*«nihct  12,  IMM). 
FIFTIBK  DAT*  Am^K  FlEtT  MCpeCMtt. 

SCALE  or  pcrr. 


SoTM.-Thc  m.mWr«  t«r  wMindloftBad  donloanar*  expt«M»a 
fe«t  and  iD<li(^t«  fk>i»tb»  kwl  .*  t.i«M  kw  water  on  the  Mcmphi* 
which  roiTMpondi  to  r  reading  o*  1  8  !•*. 

riRn«  «t  hiM  of  wn ry  *«»  4^  f««t  or  iJ>  IMt  above  bwmi  tow 
-•r. 

O^ttti  MM*  indicate  ban  above  meait  low  water. 
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PLATE  49. 
MISSISSIPPI    BIVCR  COMMISSION. 


HAP  or 

PRESIDENTS  ISLAND  BAR. 

Uu^  nadar  iMrooHim  of 
CAPTAIN    MASON   M.    PATRICK. 

O9rp0  ^  Emfltmn,  U.  8,  A,,  Btemmf. 
9arw9f  of  Oelobor  S.  1900. 

rOCBTKBf  DAT*  AfTMl  ■flUMI*  1HUIO0UIO. 


MoTB.— TIm  iwlwnri  I 
fai  iMl  sad  imlkilo  dop«ho  bolow  BMni  low  valor  OH  Ite 
gOfO,  whkb  ootTwponda  to  o  raodiaf  of  1.9  ftot 

G«go  al  tiao  of  martj  waa  $S  ftot  or  IJ  liot  oboro 


I  low 


THl  IMMKn  »C1T»1  CO  .  •>M0TCM.in«O.  WMMtitf-.TON.  ©   c 
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RIVER   COMMISSION. 


LEECES    CROSSING, 

Miule  uiiilrr  liirertlon  n( 

CAPTAIN    MASON    M.    PATRICK, 

'  M7M  0/   EHtHttftTf,   r.  S.    i.,  . 
Survey  uf  Aiifiut  2.  1 000. 
FORTY  bATS  aCPORI  DSKDOINO. 

SCAUC  or  rtCT. 


Hirrit.  Tlx-  nuiiil<cra  frtr  iwjiinitinm  nn<l  rnntfHim  «rf  fzprf— fl 
ii;  ftH*!  anil  imlinilr  r1f(tlli<<  Iwlnw  m^an  low  wmUti  nn  tlm  M4>Dipliw 
cdirr.  wliuh  n>rrc>|K»uiiK  la  «  rrwliiiff  <rf  1  Jl  f««(. 

( ianr  at  Ikw  f4  mrrej  «m  10.4  ImI  m-  M  ImI  ■hmr*  mmii  low 
«alrr. 

Ik4lr«l  amiB  ln<ii<-at«*  luin*  .iliutr  NN-an  !•>«  walrr. ' 
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PLATE  60. 


^.MISSISSIPPI    RtVER    COMMISSION. 


FLEECES   CROSSING, 

M*d»  niMlKr  tllrmkMi  of 
CAPTAIN    MASON    M.    PATRICK. 

f'nrjM  of  KmfiHten,  U.  9.  A.,  i 
Survey  of  S«p(«mlwr  7.  IWOi 
rovR  i»An  Bitn>KC  miKnniiitf. 
•cAtc  or  rcrr. 


N«iTii.--Th«  MMnben  for  nmrnfinsi  and  maUMfn  «• 


in  teal  and  indteata  deaUia  balow  mean  low  walai 

gaffc.  which  oiHrrr«Mim  to  a  rvarfinf  of  1 .8  frH. 

Oaga  It  Urn*  of  nirrcy  waa  A-t  fvH  m  X4  faal 


Oaga 
water. 

OoUcd  arm*  indicate  hart  abnvr  maan  low  water. 


faav  ai*ovi*  Hi^aii  low 


T>«  -nMHH  KcTriw  rr»    p.4rrrn.-\l»o.w)M4Majrm  c 
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PLATS  61. 


PLATE  hi. 
MISSISSIPPI    RIVER   COMMISSION. 

MAP  or 

FLEECES   CROSSING. 

MikIc  iin«lcr  direction  nf 
CAPTAIN    MASON    M.    PATRICK. 

Cor^f  •/   h'mfitiftrt.    U.   S.  A.,   Stcrrkiry. 

Survey  of  October  A.  1900. 

TWEHTVOM*:  DAY*  AFTER  DRCIMJllia. 

SCALE    or    rcCT. 


Ntrrr.  -Th«  numbem  for  mniK^n^  and  eontoan  »»«  cjtpreMrd 
in  fed  tnd  indicate  depth*  b«low  mven  U>w  ttatrr  on  the  Memphis 
fteipi,  whii-h  onrrvMiTionde  t'*  a  reading  of  1'.8  fret. 

CJaifv  at  time  of  aurwy  mat  3.3  fc«t  or  1 .5  feet  above  mean  tow 
water. 

l>otl«d  ar«-««  indicair  barf  abovM  mt^n  low  w»U>r. 
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Mckman,  Ky.  {36  miles  below  (JaxrOf  X.). — The  work  at  this  locality  is  designed  to 
prevent  further  caving  of  the  river  bank  above  the  city  and  along  the  city  front,  and 
nas  been  carried  on  with  funds  provided  by  special  appropriations  and  by  allotments 
from  eeneral  appropriations.  In  1889  a  mattress  of  brush  and  stone  930  feet  long  was 
placed  along  the  bank  in  front  of  the  city.  In  1892  this  was  supplemented  by  pav- 
mg  the  hsiSk.  above  low  water  with  riprap.  In  1894  the  revetment  was  extended 
downstream  a  distance  of  630  feet,  making  the  total  length  of  continuous  revetment 
now  in  place  1,560  feet  This  work  has  been  repaired  at  various  times  and  is  now  in 
good  condition. 

New  Madrid,  Mo.  (71  miles  beiow  Cairo,  JR.). — ^The  work  at  this  point  has  been  done 
under  special  appropriations,  and  is  for  the  purpose  of  preventing  the  caving  of  the 
river  baiik  along  the  city  front.  This  has  been  accomplished  by  the  construction  of 
a  continuous  revetment  of  the  standard  type,  the  fascine  river  mattresses  being  250 
feet  or  more  in  width,  and  the  upper  bank  being  paved  with  riprap.  The  total 
length  of  this  revetment  is  now  about  4,500  feet,  constructed  between  1893  and  1899. 
It  is  all  in  ^[ood  condition.  This  covers  the  entire  dty  front  and  extends  below  it, 
and  unless  it  is  intended  to  continue  this  work  as  part  of  the  systematic  bonk  protec- 
tion of  the  entire  river  no  further  extension  is  necessary. 

Oaru^iersvUle,  Mo,  (110  miles  below  Cairo,  R, ). — ^The  work  done  here  is  intended  to 
prevent  the  caving  ot  the  river  bank  along  tlie  city  front,  and  is  carried  on  under 
special  appropriations.  There  is  now  in  place  a  standard  continuous  revetment  1,890 
feet  long,  constructed  in.  1898  and  1899.  All  of  it  is  now  in  good  condition,  but 
should  any  funds  be  available  in  future  it  will  be  advisable  to  continue  the  paving 
higher  up  the  slope  to  the  top  of  the  bank.  In  one  or  two  places  the  permanency  of 
the  revetment  work  is  threatened  by  surface  drains,  but  the  city  authorities  are 
expected  to  take  the  necessary  steps  to  prevent  further  damage  from  this  cause. 

Plum  Point  Reach  (147  to.l86  miles  below  Cairo). — The  works  of  improvement  in  this 
reach  have  extended  from  above  Daniels  Point  to  near  Craighead  Pointy  Arkansas,  a 
distance  of  about  20  miles  (151-171)  and  have  been  carried  on  with  allotments  from 
appropriations  for  the  general  improvement  of  the  river.  The  operations  have  been 
fully  aescribed  in  previous  reports.  In  general  terms,  the  work  done  has  been  the  pro- 
tection of  caving  banks  bv  the  construction  of  63,700  linear  feet  of  revetment  now  in 
Slace,  the  closure  of  Gold  Dust  Chute  by  means  of  pile  dikes  and  a  brush  and  stone 
am,  and  the  closure  of  Osceola  and  BuUerton  chutes  by  means  of  pile  dikes,  and 
the  construction  of  a  levee  along  the  left  bank  of  the  river  to  confine  the  water  to 
the  river  bed. 

From  the  funds  made  available  by  the  sundry  civil  act  of  June  6, 1900,  the  Commis- 
sion allotted  to  this  reach  |80,000,  which  it  was  proposed  to  expend  at  the  following 
points: 

Daniels  Point,  repairs  to  revetment $8, 000 

Fletchers  Bend,  repairs  and  extension 25, 000 

Osceola  Bar,  repairs  to  revetment 40,000 

General  repairs  and  contingencies 7, 000 

Of  this  amount  a  total  of  $73,476.68  was  spent  during  the  year  on  the  following 
works. 

Daniels  Point,  Ark.  (16S  22. ).— The  object  of  this  revetment,  8,800  feet  long  at  present, 
is  to  maintain  a  fixed  direction  of  approach  to  the  bend  next  below.  Work  was 
begun  in  1889  by  the  revetment  of  5,300  feet  of  bank.  This  was  subsequently  sub- 
ject to  considerable  dama^,  both  ends  being  washed  away,  and  had  to  be  repaired 
at  various  times.  In  1895  the  existing  revetment  was  extended  upstream  4,850  feet. 
In  1896  a  break  occurred  just  below  the  junction  of  the  new  and  old  work  and  a 
laree  crib  dike  was  constructed  to  protect  this  point.  This  crib  was  never  completed 
and  only  partially  accomplished  its  object.  The  destruction  of  the  old  work  oelow 
this  dike  continued  slowly,  and  at  the  beginning  of  the  season  of  1899  for  about  1,400 
feet  below  the  dike  the  upper  bank  work  had  almost  completely  gone,  the  bank 
having  receded  into  the  form  of  pockets  with  salients  between  them.  During  that 
season  an  allotment  was  made  to  save  this  shattered  work  by  repairing  the  1896 
dike,  building  two  new  ones  as  eddy  breakers  in  the  largest  pockets,  and  by  strength- 
ening the  still-remaining  portions  of  the  original  revetments  so  as  to  convert  them 
into  strong  salient  points.  During  the  high-water  season  of  1900  one  of  these  salients 
was  washed  away  and  this  season's  work  was  confined  to  building  in  the  pocket 
formed  by  the  destruction  of  this  salient  two  new  crib  dikes.  The  field  cost  of  this 
work  was  $8,893.40.  (Further  details  will  be  found  in  the  report  of  Assistant  Engi- 
neer Nolty. ) 

The  present  condition  of  the  revetment  is  as  follows:  The  upper  part  of  the  work 
down  to  the  dike,  a  distance  of  5,200  feet,  is  all  in  good  condition;  tnen  for  1,400  feet 
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the  original  upper  bank  work  has  been  deetroyed,  and  the  bank  is  now  protected  by 
a  series  of  dikes  and  revetted  aaUents;  then  for  1,100  feet  all  is  in  good  condition: 
then  follows  a  pocket  700  feet  long,  now  slowly  filling  ai>,  and  finally  a  stretch  of  4CX) 
feet  of  the  original  work  partially  detached  from  the  main  bank,  but  connected  with 
it  by  a  large  dike  built  in  1899. 

Fletchers  Bendy  ArkofMOi  (158-161 IL ).— This  bend  has  been  caving  for  many  yean<>. 
Some  5,000  feet  of  revetment  work  was  done  here  in  1884.  This  was  of  the  old-style 
work,  and  all  of  it  has  since  been  destroyed  or  has  been  covered  by  more  recent  cbn- 
8tru<'ti(>n.  Work  was  resumed  in  1888,  and  in  this  and  the  following  year  two  long 
portions  of  bank  were  revetted.  This  work  was  continued  from  time  to  time  until  in 
1896  it  had  reached  a  total  length  of  17,700  feet  from  the  head  of  the  initial  work  of 
1884. 

In  1898  a  lai^^  dike  was  constructed  at  the  head  of  the  then  existing  work,  but  in 
the  following  hi^h  water  the  violent  eddy  destroyed  about  700  feet  of  the  work  below 
this  dike.  In  181<9  the  part  of  this  dike  above  low  water  was  removed,  the  lai^ 
pocket  below  it  was  revetted,  and  the  revetment  was  extended  upstream  325  feet. 

During  the  high  water  of  1900  the  bank  above  the  head  of  the  work  continued  to 
cave  and  a  portion  of  the  bank  pacing  at  the  head  of  the  work  was  destroyed,  and 
the  paving  at  the  site  of  the  1898  dike  and  along  a  portion  of  the  pocket  below  it 
was  damaged  along  a  stratum  of  soft  sand  a  few  feet  al)ove  the  low -water  line. 
The  operations  this  season  consisted  of  the  repairs  of  these  damaged  places  and  the 
further  extension  of  the  work  upstream  by  the  addition  of  690  feet  of  standard  revet- 
ment The  field  cost  of  this  work  was  $29,470.8! .  (Further  details  will  be  found  in 
the  report  of  Assistant  Engineer  Nolty. ) 

The  revetment  of  this  bend  now  covers  a  distance  of  about  17,000  feet  and  is  in  fair 
condition.  The  bank  above  the  work  seems  to  have  about  ceased  caving,  and  it  is 
hoped  that  the  altered  condition  of  Gold  Dust  crossing,  caused  by  the  new  dike  con- 
stracted  this  year  at  Ashport  Bar,  will  do  away  with  the  neceesity  of  a  further 
upstream  extension  of  the  work. 

Lower  end  of  Ofceola  Bar  {168,  /?.)  .—The  revetment  along  the  lower  part  of  this  bar 
was  built  in  1890  and  1891,  and  is  of  the  old  style  of  woven  mattress.  It  is  5,50i)  feet 
long.  The  change  in  the  low-water  channel  in  recent  years  caused  this  work  to  be 
subjected  during  low  water  to  a  very  severe  attack,  and  a  number  of  faults  develope^l 
at  the  junction  of  the  subaqueous  anil  bank  work.  Repairs  were  made  at  a  few  places 
in  1898,  and  still  others  in  1899.  An  examination  made  last  season  showed  the  orifr- 
inal  mattress  work  to  be  so  shattered  that  it  was  decided  to  replace  it  for  about  2,50i) 
feet  with  new  mattresses  of  the  standanl  fascine  t  vpe.  With  this  in  view,  work  began 
October  20  and  continued  until  susi^nded  by  the  rising  water,  about  December  1. 
Owing,  however,  to  the  scarcity  of  labor  and 'stone,  only  l,a50  feet  of  mattress  work 
was  made  and  sunk  during  the  season,  but  it  covers  the  locality  of  the  worst  attack. 
The  field  cost  of  this  work  was  $28,191.51.  (Further  details  will  be  found  in  the 
report  of  Assistant  Engineer  Nolty. ) 

Other  works, — In  addition  to  the  above-mentioned  places  in  Plum  Point  Reach 
where  work  has  been  done  this  season  the  improvement  has  consisted  of  the  fol- 
lowing: 

The  revetment  of  Ashport  Bend,  built  in  1892  to  1894:  This  revetment  has  been 
repaired  at  various  times,  and  now  extends  for  a  distance  of  16,540  feet,  all  of  which 
is  m  good  condition. 

The  closure  of  Gold  Dust  Chute  by  a  system  of  pile  dikes  built  in  1882  to  1884,  and 
a  dam  built  in  1893  and  repaired  at  various  times  since:  The  dam  has  at  present  a 
large  gap  in  it  and  the  pile  dikes  have  suffered  from  decay,  but  these  works  have 
accomplished  their  purpose  and  have  closed  the  chute  to  such  an  extent  that  no  water 
flows  ui rough  it  at  or  near  the  low- water  stage. 

The  closing  of  Osceola  and  Bullerton  chutes  by  pile  dikes  built  in  1882  and  1883 
and  repaired  since:  These  dikes  have  accomplished  their  purpose,  and  the  old  chan- 
nel behind  Osceola  and  Bullerton  bars  and  the  chutes  leading  to  it  are  almost  com- 
pletely silted  up,  and  contain  water  only  at  high  stages. 

The  revetment  of  the  upper  part  of  OrK^eola  Bar,  built  in  1883  and  1885:  6,850  feet 
of  this  work  are  still  in  place  and  in  ^ood  condition. 

The  revetment  of  Bullerton  Bar,  built  in  1883  and  repaired  in  1893  and  1894:  9,100 
feet  of  this  work  are  in  place  and  in  good  condition. 

Pile  dikes  at  Plum  Point:  These  wero  built  in  1883  and  1884  to  narrow  the  river, 
and  have  accomplished  their  purpose,  causing  the  growth  of  a  laige  sand  bar. 

Lei>ee. — ^This  was  built  in  1887  from  the  old  levee  back  of  Ashport  to  Plum  Point, 
a  distance  of  12  miles.  The  levee  was  broken  in  several  places  by  the  flood  of  1897, 
and  part  of  it  near  its  lower  end  has  caved  into  the  river. 
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EXPERIMENTAL  DIKES. 

In  1898  the  Commission  decided  to  try  to  develop  experimentally  a  light  form  of 
dike  to  be  used  on  the  Mississippi  River  to  close  secondary  chutes  and  bv  this  means 
to  concentrate  the  water  at  low  stages  in  the  main  channeii  the  dikes  to  be  built  of  so 
simple  a  form  as  not  to  be  an  obstruction  to  navigation  should  subsequent  changes 
leave  them  in  the  channel  of  the  river. 

.  The  place  selected  for  the  first  experiment  was  opposite  Point  Pleasant  (80  R.), 
w^here  a  number  of  bars  and  towheads  divided  the  nver  into  a  number  of  channels. 
The  work  of  dike  building  proceeded  here  in  the  seasons  of  1898  and  1899.  The 
river  conditions  were  such  in  1898  as  to  cause  the  stoppage  of  tibe  work  before  the 
proposed  system  of  dikes  was  half  completed.  In  1899  the  attempt  was  made  to 
complete  this  project,  but  the  channel  conditions  had  so  changed  a£i  to  make  the 
bank  against  which  the  dikes  were  to  be  built  a  rapidly  caving  one,  and  the  experi- 
ment was  really  resolved  into  an  attempt  to  prevent  bank  caving  b^  means  of  these 
dikes.  Though  these  dikes  retarded  this  caving,  the  subsequent  high  water  flanked 
them  and  left  them  detached  from  the  bank  in  the  main  channel.  Later  in  the  sea- 
son of  1899  another  experiment  was  tried,  two  dikes  being  built  opposite  Cherokee 
Landing  (90  L.).  This  was  a  much  more  favorable  locality,  these  dikes  being  built 
across  a  secondary  chute  near  the  Missouri  shore  for  the  purpose  of  closing  this  chute 
and  building  the  flat  outside  of  it  into  a  sand  bar  and  thus  concentrating  the  flow  in 
the  main  channel.  This  experiment  was  quite  successful,  the  chute  naving  been 
almost  completelv  closed  and  the  flat  being  built  up  into  a  well-defined  bar.  (These 
operations  are  fullv  described  in  the  Reports  of  the  Chief  of  Engineers,  pp.  3505  and 
3518-3521,  Reportof  1899,  and  pp.  4569-4570  and  4778^781,  Report  of  1900.) 

During  experiments  of  the  first  season  this  work  was  done  under  the  charge  of  the 
first  and  second  district  officer;  during  the  second  season  it  was  under  charge  of 
the  secretary,  and  in  June,  1900,  the  work  was  again  placed  in  the  chaise  of  the 
first  and  second  district  officer. 

From  the  funds  made  available  by  the  sundry  civil  act  of  June  6,  1900,  the  Com- 
mission allotted  for  this  work  the  sum  of  120,000.  This,  with  the  Imlance  remaining 
from  the  preceding  allotment^  made  the  amount  available  for  the  season  $40,955.44. 

The  locality  selected  for  this  season's  work  was  on  Elmot  Island  opposite  Fletchers 
Bend  (160  R. ).  The  locality  is  shown  on  the  map  of  Plum  Point  Reach  accompany- 
ing this  report. 

Opposite  the  location  of  the  large  dike  built  in  1898  at  the  head  of  the  then  Fletch- 
ers Bend  revetment  there  was  a  large  sand  bar  formed  around  the  head  of  Elmot 
Island;  this  sand  bar  was  quite  high  and  extended  over  so  far  as  to  leave  a  very  nar- 
row channel  between  it  and  the  revetment  opposite.  Below  this  gorge  the  river 
spread  out.  The  main  channel  followed  down  the  Arkansas  shore,  out  there  was  a 
secondary  channel  which  crossed  the  river  along  the  edge  of  the  sand  bar  and  fol- 
lowed down  the  Elmot  shore.  Between  these  two  channels,  one  along  the  Arkansas 
shore  and  one  along  the  Elmot  shore,  there  was  a  large  flat,  not  visible,  however,  at 
low  water.  Across  this  flat  and  about  3,000  feet  below  the  crossing  mentioned  above 
there  was  another  crossing,  with  still  a  third  channel  continuing  down  the  Arkansas 
shore.  Of  these  three  channels  the  second  crossing  mentioned  was  the  best.  The 
object  of  the  experiments  this  year  was  to  close  the  upper  crossing  and  the  channel 
along  the  Elmot  shore  to  cause  the  large  mud  flat  to  build  into  a  Mir  well  above  low 
water,  and  thus  to  keep  in  the  Arkansas  channel  all  the  dischaige  that  had  pre- 
viously been  crossing  and  going  down  the  Elmot  channel.  This  was  accomplished 
by  the  construction  of  two  dikes  built  out  from  Elmot  Island  about  2,000  feet  apart. 
The  first  dike  is  2,370  feet  long,  685  feet  of  which  were  built  on  the  dry  bar;  the  sec- 
ond dike  is  2,640  feet  long.  These  dikes  were  carried  all  the  way  up  to  the  top  of 
the  bank  on  the  island  and  the  bank  was  revetted  for  a  short  distance  above  and 
below  each  dike,  the  purpose  of  this  work  being  to  prevent  the  dikes  from  being 
flanked  and  thus  virtually  destroyed,  as  had  occurred  at  Point  Pleasant.  The  wis- 
dom of  the  construction  of  the  upper  dike  entirely  across  the  sand  bar  was  shown 
conclusively  during  the  November  rise.  At  that  time  the  current  across  the  bar  was 
very  strong,  and  the  large  amount  of  heavy  drift  caught  and  held  by  this  portion  of 
the  dike  demonstrated  clearly  that  had  the  dike  ended  at  the  edge  of  the  sand  bar  it 
would  have  undoubtedly  been  flanked  during  this  rise.  This  work  at  Elmot  Bar  was 
begun  September  9  and  was  completed  about  November  20. 

An  examination  made  about  the  1st  of  March,  after  the  recession  of  the  January 
rifle,  showed  that  this  work  had  been  very  successful  and  accomplished  the  object 
for  which  it  was  intended.  The  channel  along  the  Elmot  Bar  haa  filled  up  consid- 
erably; the  flat  outside  of  this  channel  had  grown  into  a  lai^  bar,  in  places  to  a 
height  8  feet  above  low  water.    Between  the  dikes  the  lai^ger  part  of  the  inclose " 
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area  was  above  low  water  and  the  bar  extended  for  at  least  2,000  feet  downstream 
from  the  lower  dike,  and  it  was  estimated  that  at  low  water  300  acres  of  dry  bar 
would  be  visible.  The  upper  crossing  along  the  edge  of  the  sand  bar  was  ahnost 
completelv  dosed,  the  middle  crossinf  had  moved  very  iax  downstream,  and  the 
channel  along  the  Arkansas  shore  in  mmt  of  Lozora  had  cut  out  daring  this  rise 
more  than  5  feet  in  the  shoalest  place. 

The  experimental  dike  work  at  Elmot  Bar  having  been  completed,  the  plant  was 
moved  to  Cherokee  (90  L. ),  the  site  of  last  season's  experiment,  and  the  upper  dike 
then  built  was  extended  600  feet,  this  new  work  being  built  at  a  slight  angle  with 
the  old.  The  object  of  this  was  to  cause  a  still  further  growth  of  the  sand  oar  with 
the  resulting  narrowing  and  improving  of  the  main  channel. 

The  work  at  Cherokee  being  completed,  the  plant  was  moved  to  the  right  bank  of 
Gold  Dust  Crossing  (158  R.}.  Here  another  dike  was  constructed,  crossmg  the  foot 
of  Ashport  Bar.  This  locality  also  is  shown  on  the  map  of  Plum  Point  Beach  accom- 
panying this  report  At  medium  and  high  stages  there  is  a  discharge  tJliroueh  the 
old  chute  between  Ashport  Bar  and  the  Arkansas  shore,  and  there  is  still  more 
between  Ashport  Bar  and  the  recently  developed  sand  bar  outside  of  it  The  dike 
was  built  from  the  main  shore,  crossing  these  chutes  at  right  angles  and  thence 
extending  out  across  the  outer  sand  bar  toward  the  main  channel  The  length  of 
this  dike  is  2,470  feet,  and  work  on  it  was  completed  in  January.  The  object  of  this 
experiment  was  to  encourage  the  growth  of  this  sand  bar  downstream,  to  cloee  the 
chutes,  and  thus  cause  the  entire  dischaise  of  the  river  to  be  kept  in  the  main  chan- 
nel and  thus  to  improve  this  crossing,  and  also,  if  possible,  to  cause  a  portion  of  the 
sand  bar  at  the  head  of  Elmot  Island  to  cut  away.  This  would  have  the  further 
effect  of  moving  the  point  of  current  attack  in  Fletchers  Bend  downstream  and  Uius 
obviate  the  necessity  of  a  further  extension  upstream  of  the  revetment  in  that  bend. 

An  examination  made  about  the  1st  of  March  would  seem  to  show  that  this  work 
has  been  quite  successful,  there  being  a  laige  fill  above  and  below  the  dike,  and  the 
Elmot  sand  bar  opposite  having  scoured  off  to  a  considerable  extent 

The  total  amount  of  dike  work  built  during  the  year  was  8,030  feet,  at  an  average 
field  cost  of  $3.63  per  foot.  The  method  of  constructing  the  dikes  this  season  was 
about  the  same  as  tnat  previously  used  and  described  in  former  reports.  Only  minor 
modifications  were  made.  (Further  details  will  be  found  in  the  report  of  Assistant 
Engineer  Nolty.) 

The  total  expenditures  for  the  season  were  $29,955.44,  leavinga  balance  of  $11,000, 
which  remainder  of  the  allotment  has  been  withdrawn  by  the  ClomQiission. 

SECOND  DISTRICT  (foot  of  Island  No.  40  to  mouth  of  White  River,  175  miles). 

Hop^ftdd  Bend,  ArhoMos  {^J^-SSO  mUa  hdow  OavrOy  JL).— The  revetment  in  this 
bend,  now  about  16,600  feet  long,  extends  from  Mound  City  Landine  to  about  500 
feet  below  Hopefield  Point,  and  nas  been  constructed  from  funds  allotted  by  the 
Commission  from  appropriations  for  the  general  improvement  of  the  river.  (The 
locality  is  shown  on  tne  map  of  Memphis  and  vicinity  accompanving[  this  report) 

The  object  of  this  revetment  is  to  prevent  the  further  caving  of  this  bend  and  the 
consequent  growth  of  the  opposite  bank  and  the  encroachment  of  the  sand  bar  upon 
the  wharf  front  of  Memphis.  Work  was  begun  in  1882  and  was  continued,  except 
when  stopped  by  high  water,  until  1884, 9,600  feet  of  bank  being  revetted,  of  whicn, 
however,  1,500  feet  at  the  lower  end  were  destroyed  before  a  further  extension  of 
the  revetment  was  made.  In  1887  this  work  was  extended  downstream  4,000  feet, 
and  in  1888  the  work  was  further  extended  to  Hopefield  Point  When  work  was 
started  it  was  hoped  to  hold  the  bank  about  in  the  position  it  occupied  at  that  time, 
but  the  failure  of  appropriations  at  critical  times  prevented  this,  and  before  the 
revetment  reached  Uopeneld  Point  the  bank,  by  caving,  had  receded  at  that  point 
more  than  3,000  feet  Repairs  have  been  necessary  from  time  to  time  both  to  the 
subaqueous  work  and,  in  1897  and  since,  to  the  bank  above  the  paving.  All  mattress 
work  done  prior  to  1893  was  of  the  old-style  woven  type,  and  as  this  nad  given  sipis 
of  deterioration  it  was  thought  necessary,  on  account  of  the  importance  of  holding 
this  point,  to  cover  it  with  the  new  standard  fascine  mattress,  which  was  done  in 
1899,  3,350  linear  feet  of  new  mattress  being  constructed  durins  that  season. 

F^m  the  funds  made  available  by  the  sundry  civil  act  of  June  6, 1900,  the  Com- 
mission allotted  for  work  at  this  place  the  sum  of  $50,000. 

The  project  for  the  season's  work  consisted  of  the  extension  of  the  paving  from  the 
24-foot  stage  to  the  top  of  the  bank  alone  10,000  feet  of  the  revetment,  and  the  exten- 
sion of  the  revetment  for  about  500  feet  below  Hopefield  Point 

When  the  revetment  of  this  bend  was  built  it  was  not  thought  necessary  to  camr 
the  paving  to  the  top  oi  the  bank,  but  it  was,  as  was  the  custom  at  that  tame,  built 
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only  to  aboat  the  two-thirds  stase.  Since  then  the  river  during  high  water  has  done 
a  great  deal  of  cutting  above  the  paving  and  has  threatened  to  destroy  the  whole 
work  by  cutting  down  behind  the  revetment.  The  worst  holes  had  been  repaired  in 
previous  years,  but  to  prevent  further  dama^  from  this  cause  the  paving  was  this 
year  extended  to  the  top  of  the  bank  for  a  distance  of  about  9,900  feet  This  neces- 
sitated at  places  partial  r^^rading. 

Since  the  completion  of  the  revetment  to  and  at  the  Point  in  1893  the  eddy  formed 
by  this  salient  has  been  slowly  cutting  out  a  lai^  pocket  in  the  bank  below,  and  in 
recent  years  this  has  shown  a  tendency  to  extend  back  and  behind  the  revetment 
work.  To  prevent  the  further  enlargement  of  this  pocket  a  mattress  491  feet  long  of 
the  standard  fascine  type  was  this  year  constructed  across  it.  This  was  reenforced  by 
connecting  mattresBes,  completely  flooring  the  pocket  On  the  top  of  this  mattress 
work,  and  extending  up  to  the  top  of  the  bank,  there  was  built  near  the  center  of 
the  pocket  a  laive  cnb  dike  for  the  purpose  of  destroying  the  eddy. 

The  total  field  cost  of  work  at  this  place  this  season  was  $41,507.35  and  the  office 
expenses  $1,717.21.  (Further  details  will  be  found  in  the  report  of  Assistant  Engi- 
neer Rees.) 

The  revetment  is  now  in  good  condition,  but  as  it  is  absolutely  necessary  for  the 
existence  of  the  present  Memphis  wharf  front  that  Hopefield  Point  should  not  be 
allowed  to  recede  fiurther,  this  revetment  must  be  carefully  watched  and  repaired 
from  time  to  time  as  may  be  necessary. 

WcffRkfer  (fSO  mUes  below  Cbtro,  L. ).— This  work  is  carried  on  by  special  appro- 
priations, and  its  object  is  to  keep  the  channel  of  this  river  navigable  during  the  low- 
water  season  as  for  as  the  coun^  bridge,  about  2}  miles  above  the  mouth  of  the 
river.  The  channel  of  tiiis  river  for  uie  lower  2,000  feet  is  through  the  Memphis 
sand  bar. 

The  first  appropriation  for  this  river  was  made  in  1896.  The  approved  project 
provided  for  dredging  and  the  removal  of  sunken  logs,  snags,  and  other  obstructions. 
An  attempt  was  made  to  have  this  dredging  done  by  contract,  but  during  the  progress 
of  the  work  so  many  unexpected  difficiHties  presented  themselves  that  justice  to  the 
contractor  required  the  termination  of  the  contract,  which  was  done  May,  1898,  after 
about  30,000  cubic  yards  of  material  had  been  removed. 

In  July,  1898,  a  dipper  dredge  was  purchased  for  use  on  this  work  and  operations 
have  since  been  earned  on  bv  hired  labor.  During  the  season  of  1898  about  28,000 
cubic  yards  were  dredged  and  in  1899  33.000  cubic  vards.  The  material  thus  dredged 
was  deposited  on  the  oanks.  At  first  tnis  method  was  successful,  but  later  dredging 
in  recentiy  deposited  material  developed  a  tendency  of  this  soft  mud  to  slip  back 
into  the  channel,  and  to  avoid  this  it  was  decided  to  use  scows  and  transport  the 
dredged  material  to  deep  water.  During  the  summer  of  1900  two  such  scows  were 
built  at  a  cost  of  $6,571.75.  Dredging  b^;an  July  20  and  was  continued  until  Novem- 
ber 21,  when  a  rise  in  the  river  caused  the  suspension  of  work  for  the  season.  During 
the  last  three  months  of  this  time  the  dredge  was  operated  with  a  double  crew,  night 
and  day.  During  the  season  54.636  cubic  yards  of  material  were  removed,  of  wmch 
38,480  cubic  ^^anto  were  loaded  m  scows  and  towed  to  deep  water.  The  remainder 
consisted  mamlv  of  coarse  sand  and  gravel,  and  was  dei>OBited  on  the  bank.  The 
actual  cost  of  tne  dredging  was  about  11}  cents  per  cubic  yard.  (Further  details 
will  be  found  in  the  report  of  Assistant  Engineer  Rees. ) 

The  season's  work  was  very  successful,  me  river  being  kept  open  for  the  boats 
using  it  and  no  interruption  being  caused  to  the  mills  which  are  dependent  for  their 
supply  of  lojgs  upon  the  navigation  of  Wolf  River.  This  success  was  partly  due  to 
favorable  nver  conditions.  If  the  river  is  to  be  maintained  in  a  navi^ble  condi- 
tion during  long  and  extreme  low-water  seasons,  an  increase  of  the  plant  is  necessary, 
as  at  each  nigh  water  of  the  Mississippi  there  will  be  a  deposit  of  sediment  in  Wolf 
River,  which  deposit  must  be  removed  by  dredging. 

MempkU  Hdroor  (fSO-^fnUUs  below  OairOf  X.l. — The  work  at  this  point  is  the  pro- 
tection of  about  14,800  linear  feet  of  bank.  It  nas  been  done  by  special  appropria- 
tions, by  allotments  from  the  appropriations  for  the  general  improvement  of  the 
river,  bv  funds  raised  by  the  citizens  of  Memphis,  and  by  the  bridge  company.  A 11  of 
this  work  isofthecontinuous  type,  except  the  2,200  feet  protected  by  the  citizens'  dikes. 
The  paved  levee  of  the  city  extends  from  Jefferson  street^4, 700  feet  below  the  head  of  the 
revetment)  to  Beale  street^  a  distance  of  about  2,800  feet.  This  revetment  work  is 
now  in  good  condition,  but  the  wharf  front  from  Wolf  River  down  to  Monroe  street 
is  obstructed  by  a  laige  sand  bar  that  formed  here  as  the  result  of  the  caving  away 
of  Hopefield  Point  In  its  present  condition  the  bar  makes  about  half  of  the  paved 
levee  macceasible  to  steamboats  except  at  high  stages.  This  bar,  though  increasing 
in  height,  is  not  extending  downstream,  ana  to  prevent  such  an  extension,  which 
would  be  ruinous  to  the  existing  wharf  front,  it  is  essential  that  Hopefield  Point  be 
not  allowed  to  recede  farther. 
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Helena  Harbor  {306  miles  hdow  Cairo,  JR.) . — ^The  work  at  this  point  has  been  done 
under  special  appropriations,  and  consists  of  the  protection  of  the  bank  for  a  length  of 
4,900  feet,  to  prevent  its  erosion  and  the  encroachment  of  the  river  upon  the  town. 

The  revetmejit  is  of  the  continuous  type  from  the  head  of  the  work  to  Dike  1,  a 
distance  of  1,140  feet  Thence  for  1,180  feet  to  Dike  4  the  revetment  consists  of  the 
dikes  built  in  1889  and  repaired  frequently  since.  Floor  mattresses  have  been  built 
in  all  the  intervals  except  one,  so  that  below  water  the  work  is  continuous  except 
for  an  interval  of  230  feet.  Below  Dike  4  the  work  consists  of  the  standard  type  of 
continuous  revetment  for  a  distance  of  2,580  feet,  with  the  addition  of  crib  oikes 
across  a  depression  in  the  upi>er  bank. 

All  of  this  revetment  work  is  now  in  good  condition,  but  it  is  probable  that  in  the 
future  the  paving  must  be  extended  to  tne  top  of  the  bank,  and  that  further  repairs 
will  be  required  to  the  dikes. 

GENBRAL  SBUABKS  UPON  GHAITNBL  WOBK  DUBINa  THB  BBA80N. 

The  conditions  under  which  channel  work  has  been  prosecuted  this  season  have, 
on  the  whole,  been  extremely  favorable.  Labor  was  qmte  scarce,  but  there  has  be^i 
no  interference  from  epidemics  or  quarantine. 

The  stone  supply  gave  trouble  again  this  year.  Owing  to  the  lateness  in  the  season 
before  the  contract  could  be  let  and  the  consequent  probable  interference  by  low 
water,  the  old  plan  of  purchasing  stone  brought  on  barges  from  quarries  on  the  Ohio 
and  Upp»er  Mississippi  was  abandoned,  and  a  contract  was  made  for  stone  to  be 
brought  in  by  rail  from  Williford,  Ark.,  and  delivered  on  the  bank  at  Hopefield  and 
Luxora.  This  method  started  to  work  very  well,  but  the  railroad,  owin^  to  the  laiige 
amount  of  business  handled  this  year,  was  unable  to  furnish  cars  in  sufficient  rapidity, 
and  the  supply  was  in  consequence  not  equal  to  the  combined  demand  of  both  placef^, 
and  the  works  were  subjected  to  serious  delays.  This  tended  to  a  considerable 
increase  in  the  cost  of  the  work,  and  I  consider  it  would  be  economical  in  the  future, 
whenever  it  is  possible  to  know  in  advance  the  localitv  where  stone  will  be  needed, 
to  purchase  this  during  high  water  and  store  it  on  the  bank  where  it  will  be  con- 
venient to  the  work.  This  will  require  additional  handling  of  the  stone,  but  the 
cost  of  this  will,  I  believe,  be  more  than  regained  in  the  decreased  price  of  the  stone 
delivered  during  high  water  and  the  certainty  of  having  it  on  hand  when  required. 


l^yper  St.  Francis  Levee  distrid  (opposite  to  70  miles  below  Cairo,  22.).— This  district 
extends  from  "the  railroad  embankment  at  the  lower  line  of  the  town  of  Bird- 
point,  Mo.,"  to  New  Madrid,  Mo. ,  a  distance  by  river  of  about  70  miles.  The  length 
of  levee  line  when  completed  will  probably  be  about  54  miles.  This  levee  is  to  be 
continuous  with  the  State  levee  which,  when  completed,  will  extend  up  to  CJommeroe, 
Mo.,  a  distance  by  river  of  36  miles.  The  area  to  be  protected  by  these'levees  is  the 
land  between  the  river  and  Prairie  Bidge,  which  is  cut  by  the  river  at  New  Madrid. 
This  area  is  about  700  square  miles.  This  land,  though  generally  low,  is  separated 
into  sections  by  ridges,  which  are  above  all  except  the  highest  overaows.  In  addition 
to  the  above  area,  a  large  part  of  the  Lower  St.  Francis  Basin  is  subject  to  overflow 
from  this  same  source,  as  tne  flood  water  can  find  its  way  through  the  low  gap  at  the 
upper  end  of  Prairie  Ridge.  The  latter  region  is  also  subject  to  overflow  by  high 
water  getting  through  the  narrow  gap  between  Cape  Girardeau  and  Commerce  Bid^, 
but  a  small  State  levee  has  been  built  across  this  gap. 

Between  Commerce  and  Birdpoint  a  part  only  of  the  distance  has  been  leveed,  and 
the  levee,  which  was  built  by  State  and  local  authorities,  is  still  deficient  in  height 
and  cross  section.  It  ends  at  the  Iron  Mountain  Railroad  above  Birdpoint,  and 
between  it  and  the  new  levee  below  that  town  there  is  at  present  an  unleveed  inter- 
val of  about  a  mile.  These  two  levees  are,  however,  connected  by  the  railroad  embank- 
ment, which  is  above  all  except  the  highest  floods,  and  negotiations  are  now  in  prog- 
ress between  the  local  authorities  and  the  railroad  looking  to  the  closing  of  this  gap 
in  the  levee  line. 

From  Birdpoint  southward  a  levee  was  started  in  1896  by  local  authorities,  but 
owing  to  financial  difiiculties  work  was  soon  stopped.  This  incomplete  levee  was 
serioualy  damaged  by  the  flood  of  1897  and  no  work  has  since  been  done  on  the  levee 
by  the  local  authorities.  About  98,700  cubic  vards  of  this  levee  has  been  incorpo- 
rated in  the  new  levee  under  construction  by  the  United  States. 

Work  in  this  levee  district  by  the  United  States  was  begun  in  1899  under  an  allot- 
ment of  $20,000  from  the  general  funds  at  the  disposal  of  the  commission;  137,905.6 
cubic  yards  of  levee  work  was  done  during  that  season,  completing  the  levee  to  stand- 


Digitized  by 


Google 


MISSISSIPPI    BIVEB   COMMISSION. 


239 


ard  ffnude  and  croes  section  for  a  distance  of  about  3}  miles,  beginning  at  the  initial 
point  of  the  district  at  the  lower  limit  of  the  town  of  Birdpoint 

Out  of  the  funds  made  available  by  the  sundry  civil  act  of  June  6,  1900,  the  Com- 
mission made  another  allotment  of  $20,000  for  work  in  this  district  With  this,  work 
on  the  levee  was  continued  downstream,  about  9,600  feet  being  built  to  the  commis- 
sion's standard  height  and  cross  section. 

The  levee  work  done  between  May  1,  1900,  and  April  30,  1901,  was  partially  new 
work  and  partially  enlargement,  and  is  shown  in  the  following  table,  tne  quantities 
there  given  including  all  kinds  of  levee  work,  embankment,  banquette,  excavations, 
etc: 


Station. 

Below 
Cairo. 

Completed. 

Price. 

Remarks. 

From  3/29  to  4*0 

MUe8, 
7 
8 

Cu.  yanU. 
25,903.9 
136,653.6 

Cents. 
12.90 
11.45 

Nearly  all  enlargement* 

From  410  to  6/20 

Nearly  all  new  work. 

Total  levee  work  done,  162,557.4  cubic  yards,  at  an  average  contract  price  of  11.68 
cents  per  cubic  yard. 

During  this  period  the  United  States  expended  the  sum  of  120,408.78,  this  includ- 
ing office  exi)enses,  superintendence,  surveys,  engineering,  and  contingencies.  The 
average  cost,  including  the  above  items,  waB  12.55  cents  per  cubic  ^'ard  of  levee  work. 

The  following  is  a  summary  of  the  earth  in  the  levees  of  the  district: 

Cnbic  yards. 

Put  up  by  United  States  and  in  place  April  30,  1900 133,602 

Added  from  May  1,  1900,  to  April  30,  1901.. 153,596 

Total 287,198 

Put  up  by  levee  boards  and  citizens  and  in  place  April  30,  1900 98, 700 

Added  from  May,  1,  1900,  to  April  30,  1901 

Total 98,700 

Levees  in  place  April  30,  1901: 

Erected  by  the  United  States 287,198 

Erected  by  local  authorities 98, 700 

Total 385,898 

This  levee  as  now  completed  begins  at  the  Cotton  Belt  Railroad  embankment  at 
the  southeast  edge  of  the  town  of  Bird  Point,  makes  a  loop  around  the  large  hole 
washed  out  in  1897,  and  thence  follows  the'line  of  the  old  levee,  all  being  completed 
to  the  standard  Mississippi  River  Commission  levee  grade.  Its  present  lengtn  is  5 
miles  and  2,000  feet.  From  this  point  southward  the  levee  line  has  been  surveyed 
by  the  local  authorities  as  far  as  the  Miseissippi-New  Madrid  County  line.  Accord- 
ing to  this  survey  this  part  of  the  levee  will  be  about  35  miles  in  length,  will  contain 
alK>ut  3,076,650  cubic  yards  of  earth,  and  is  estimated  to  cost  about  |461,500.  From 
the  county  line  to  St  John  Bayou  at  New  Madrid,  the  distance  by  the  levee  line  will 
be  about  14  miles.  This  part  of  the  levee  line  has  not  been  surveyed,  but  it  is  esti- 
mated that  it  will  require  about  2,000,000  cubic  yards  of  earth  and  will  cost  about 
$400,000.  There  are,  therefore,  still  required  about  5,076,650  cubic  yards  of  earth  to 
complete  the  levees  of  this  district  at  an  estimated  cost  of  $861,500.  This  estimate 
is  in  addition  to  the  work  requiredf  above  Bird  Point,  that  part  of  this  levee  not  being 
wdthin  the  jurisdiction  of  the  Commission. 

Reelfoot  Levee  district  (S6  to  60  miles  below  Oairo,  L, ). — ^This  district  waa  created  by 
a  resolution  of  the  Mississippi  River  Commission,  passed  at  the  session  held  in  Novem- 
ber, 1900.  The  district  extends  from  the  bluffs  at  the  city  of  Hickman,  Kv.,  to  the 
high  land  near  Slough  Landing,  Tenn.,  a  distance  by  river  of  24  miles.  The  length 
of  the  levee  when  completed  will  be  about  20  miles.  The  area  that  will  be  protected 
by  this  levee  includes  the  entire  bottom  of  Reelfoot  Lake,  extending  from  that  por- 
tion of  Prairie  Ridge  that  lies  south  of  the  Mississippi  to  the  blufis  on  the  east,  an 
area  of  about  310  square  miles.  This  area  is  dndnea  mto  Obion  River,  which  empties 
into  the  Mississippi  about  100  miles  below  Hickman. 

No  appropriation  or  allotment  for  levee  work  has  yet  been  made  by  the  United 
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States,  but  in  accordance  with  the  river  and  harbor  act  of  Jane  6,  1900,  the  Une  of 
the  levee  was  surveyed  in  July  and  August,  1900,  and  the  report  on  the  survey  has 
been  published  as  Doc.  No.  130,  House  of  Representatives,  Fifty-sixth  Con^rea^, 
Hecona  session.  The  total  amount  of  levee  work  necessary  to  complete  the  levee  was 
estimated  at  2,457,187  cubic  ^ards,  and  the  cost  at  $400,000. 

For  the  purpose  of  beginning  work  on  this  levee  there  was  formed  in  Lake  County, 
Tenn.,  a  levee  commission.  Tnis  commission  has,  since  its  formation,  entered  into 
a  contract  for  the  construction,  to  full  commission  grade,  of  that  part  of  this  levee 
lying  within  the  State  of  Tennessee,  about  4^  miles,  at  a  price  of  13.99  cents  per  cubic 
yard.  Up  to  April  30, 1901,  171,867.3  cubic  yards  of  levee  work  had  been  done,  at  a 
cost  of  $24,044.33,  completing  the  levee  for  aoout  7,300  feet  of  its  leng^.  The  total 
expenses  of  the  levee  commission  up  to  that  date  were  $25,488.23. 

The  actual  contents  of  the  levee  at  present  are  140,331  cubic  yards,  leaving  2,316,876 
cubic  yards  still  to  be  built. 

Lower  St.  Francis  Levee  district  {79  to  £98  miles  below  Chtro,  R. ) — ^This  district  extends 
from  the  highlands,  about  9  miles  below  New  Madrid,  to  the  mouth  of  the  St  Fran- 
cis River.  Its  length  by  river  is  219  miles.  The  length  b)r  levee  line,  when  com- 
pleted, will  probably  be  about  207  miles.  The  area  that  will  be  protected  by  the 
completed  levee  will  be  about  3,500  square  miles. 

The  total  length  of  levee  already  built  is  about  171  miles,  divided  into  two  sections 
by  an  unleveed  interval  of  26  miles.  The  upper  section  is  154  miles  long,  beginning 
1  mile  above  Point  Pleasant,  Mo.  (79  R. ),  and  ending  about  2  miles  above  Scanlans 
I^Auding,  Arkansas  (245  R. ),  The  lower  section  is  17  miles  long,  banning  at  Hoi- 
tree  Bayou,  back  of  Council  Bend  (268  R.)  and  ending  near  Wiunut  Bend  Landing, 
Arkansas  (282  R.). 

From  the  funds  made  available  by  the  sundry  dvil  act  of  June  6,  1900,  the  Com- 
mission allotted  the  sum  of  $114,500  for  levee  work  in  this  district.  Subsequently, 
at  its  session  held  in  April,  1901,  the  Commission  withdrew  $7,500  of  this  allotment, 
but  it  authorized  the  use  in  this  levee  district  of  the  balance  remaining  of  t^e  allot- 
ment for  "Preservation  of  works  at  Walnut  Bend,"  these  **works*'  consisting  of  a 
levee  now  a  part  of  the  levee  system  of  this  district.  The  amount  of  this  balance  is 
|il,800. 

The  levee  work  done  between  May  1^  1900,  and  April  30,  1901,  was  all  "enlarce- 
ment"  work  and  is  shown  in  the  followmg  table,  the  quantities  there  given  including 
all  kinds  of  levee  work,  embankment,  banquette,  excavations,  etc : 


station. 

Below 
Cairo. 

Ck>mpleted. 

Price. 

Remarkg. 

From  41/0  to  46'0 

MUes. 
125 
128 
139 
142 
145 

150 
176 

180 
205 

Cu.  yarda. 
84,400.8 
69,488.1 
42,485.4 
53,806.8 
9,726.9 

54.695.4 

2,540.8 

72,161.8 

38,491.1 
99,761.7 

Cents. 
10.80 
12.25 
23.50 
23.50 
23.50 

28.60 
11.00 
12.50 

.  12.60 
10.75 

From  45/0  to  47/0 

From  61/42  to  65  0 

From  65/0  to  68/0 

From  68/0  to  62/0 

Not  completed;  still  about  86,000  cubic 
yardB  to  be  done. 

From  fi2/0  to  64/14      

From  82/44  to  87/26 

From  95/26  to  98/0 

Not  completed;  sUll  about  17,000  cubic 
yards  to  be  done. 

From  117/28  to  122/0 

Total  levee  work  done,  527,547.3  cubic  yards,  at  an  average  contract  price  of  15.15 
cents  per  cubic  yard.  AH  the  above  levee  work  was  constructed  to  an  elevation 
about  2  feet  below  the  established  Mississippi  River  Commission  levee  grade,  except 
the  last  piece,  which  was  built  to  that  grade. 

The  total  cost  of  this  work  to  the  United  States  was  $92,278.23.  This  includes 
office  expenses,  superintendence,  surveys,  engineering  expenses,  contingencies,  and 
$9,068,67  earned  by,  but  not  yet  paid  to,  the  contractors.  The  average  cost,  includ- 
ing the  above  items,  was  17.50  cents  per  cubic  yard  of  levee  work. 

In  addition  to  the  above  work  by  the  United  States,  the  St  Francis  Levee  Board 
of  the  State  of  Arkansas  built  about  10  miles  of  new  levee  from  Station  150/48  to 
Station  161/0  (235-245  R.)  to  a  grade  about  1  foot  below  the  standard  adopted  by 
the  Commission.  They  aid  1,119,374.3  cubic  yards  of  levee  work  at  an  avera^  ooet 
of  13.59  cents  per  cubic  yard.  Their  expenses  for  all  purposes,  indudine  nght  of 
way,  drainage,  office  expenses,  surveys,  and  contingencies,  during  the  pericwl  covered 
by  this  report,  were  $201,724.65.  No  levee  work  was  done  during  the  year  by  the 
levee  board  of  the  State  of  Missouri. 
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During  the  period  from  May  1,  1900,  to  April  30,  1901,  earth  was  added  to  the 
levee  as  follows; 

Cubic  yards. 

By  the  United  States 616,638 

By  the  St.  Francis  Levee  Board 1,031,088 

Total 1,547,726 

The  following  is  a  summary  of  the  earth  in  the  levees  of  this  district: 

Cable  yards. 

Put  up  by  United  States  and  in  place  April  30,  1900 3,894,938 

Added  from  May  1,  1900,  to  April  30,  1901 616,638 

.    Total 4,411,676 

Pat  up  by  levee  boards  and  citizens  and  in  place  April  30,  1900 7, 828, 241 

Added  from  May  1,  1900,  to  April  30,  1901 1,031,088 

Total 8,859,329 

Levees  in  place  April  30,  1901: 

Erected  by  the  United  States 4,411,676 

Erected  by  local  authorities 8,869,329 

Total 13,270,905 

None  of  the  existing  levee  was  lost  or  abandoned  during  the  year  on  account  of 
caving  banks  or  from  other  causes. 

On  April  30,  1901,  two  pieces  of  levee  work  had  not  been  completed,  the  cause  of 
this  being  as  follows:  On  August  6,  1900,  bids  were  oi>ened  for  the  larger  part  of  the 
levee  work  to  be  done  during  the  season.  The  successful  bidder  for  nearly  all  this 
work  in  this  levee  district  was  Contractor  T.  Mike,  who  died  on  August  26,  after  the 
award  had  been  made  to  him  but  before  he  had  signed  his  contract.  This  necessi- 
tated the  readvertising  and  reletting  of  the  work,  and  the  delay  thus  jcaused  put  the 
date  of  opening  the  new  bids  so  late  in  the  season  that  no  contractor  would  under- 
take to  do  all  the  work  during  that  season,  and  the  contract  was  finally  made  with 
the  condition  that  not  less  than  one-half  should  be  done  by  January  31,  1901  (the 
date  mentioned  in  Mike's  bid),  and  the  remainder  by  December  31,  1901.  On  Ajpril 
30, 1901,  over  80  per  cent  of  this  contract  work  had  been  completed,  there  remaining 
Ptill  to  be  finished:  On  the  piece  from  Stations  68/0  to  62/0,  the  work  from  Stations 
58/38  to  62/0,  about  36,000  cubic  yards,  and  on  the  piece  from  Stations  82/44  to  87/26, 
the  work  from  Stations  85/17  to  85/41,  about  17,000  cubic  yards.  It  is  expected  that 
this  uncompleted  portion  will  be  finished  prior  to  December  31, 1901. 

The  existing  levees  in  this  district  are  generally  in  good  condition.  The  portion 
built  previous  to  the  1897  flood  has  been  greatly  strengthened,  and  the  new  levees 
built  since  have  been  constructed  to  a  heinit  considersubly  above  that  flood  line  and 
with  a  substantial  cross  section.  Practically  all  has  been  completed  to  an  elevation 
about  2  feet  below  the  established  Mississippi  River  Commission  grade  and  about  6 
miles  to  that  grade,  but  a  large  amount  of  banquette  work  is  needed  to  complete  the 
levee  to  the  standard  cross  section. 

As  stated  above,  the  levee  is  divided  into  two  sections  by  an  unleveed  interval  of 
26  miles.  The  lower  stretch  of  levee  is  intact,  but  in  the  npi)er  stretch  there  is  a 
gap  600  feet  long  at  milepost  1,  on  the  loop  back  of  the  town  of  Point  Pleasant  (80  R. ). 
This  is  owing  to  the  failure  of  the  local  authorities  to  provide  the  necessary  right  of 
way.  The  TJnited  States  had  made  a  contract  for  the  construction  of  this  entire 
loop,  but  owing  to  the  neglect  of  the  levee  board  to  purchase  the  right  of  way  for 
this  600  feet,  that  length  was  not  built. 

"To  completely  close  in  the  Lower  St.  Francis  Levee  district  and  to  finish  the  exist- 
ing levees  to  the  Commission's  standard  grade  and  cross  section  will  require  about 

10,950,000  cubic  yards  of  earthwork,  divided  as  follows: 

Cubic  yards. 
To  complete  the  upper  section  of  existing  levee,  Point  Pleasant,  to  near 

Scanlans  Landing  (154  miles) 5, 060, 000 

To  close  the  eap  between  two  sections  (26  miles) 3,060,000 

To  complete  Tower  section  of  existing  levees  (17  miles) 1, 070, 000 

To  extend  levee  to  mouth  of  St.  Francis  River  (10  miles) 1,760,000 

This  will  probably  cost  about  $1,750,000. 

Sup.  Eng.— 01 16 
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WkUe  River  Levee  district  ($06  to  S85  miles  behw  OairOy  U.).— The  length  of  this  dis- 
trict by  river  is  79  miles,  and  by  the  levee  line  74  miles.  The  levee  starts  at  the  foot 
of  Crowleys  Ridge  at  the  upper  end  of  the  city  of  Helena,  and  the  terminus  is  at^e 
end  of  the  back  line  of  the  Laconia  Circle  levee,  which  doubles  on  itself  and  joins 
the  main  line  at  Laconia  (373  R. ).  The  United  States  has  control  of  64  miles  of  the 
levee,  the  remaining  10  miles  oi  levee  being  maintained  and  controlled  by  ^e  local 
boards,  8  of  these  miles  consisting  of  the  hauck  line  of  the  Laconia  Circle,  and  the 
other  2  being  in  front  of  the  city  of  Helena.  The  territory  to  be  protected  is  a 
narrow  strip  of  from  8  to  30  miles'in  width,  lying  between  the  Mississippi  and  White 
rivers,  and  naving  an  area  of  about  910  square  miles.  Four  breaks  exist  at  present 
in  this  line,  all  made  by  the  flood  of  1897.  The  total  length  of  the  existing  breaks 
is  about  10,000  feet,  and  all  are  situated  within  a  distance  of  6  miles,  near  Modoc  and 
Hughev8(336to341R.). 

At  tne  date  of  the  last  annual  report  two  levee  contracts  had  not  been  completed, 
one  with  W.  N.  Straub  for  work  near  Kangaroo  Point,  miles  15  and  16  (321  R.),  and 
the  other  with  E.  B.  Mantle  for  work  in  Zenor  Bend,  mile  45  (361  R.).  These 
contracts  were  satisfactorily  completed  by  December  31,  1900. 

From  the  funds  made  available  by  the  sundry  civil  act  of  June  6,  1900,  the  Com- 
mission allotted  for  levee  work  in  this  district  the  sum  of  $50,000.  Subsequently  the 
Commission  made  a  further  allotment  of  $10,000,  but  this  allotment  received  the 
approval  of  the  Department  too  late  for  any  work  to  be  done  this  season. 

The  levee  work  done  between  May  1,  1900,  and  April  30,  1901,  was  all  *'enlaiye- 
ment"  work  and  is  shown  in  the  following  table,  the  quantities  there  given  including 
all  kinds  of  levee  work,  embankment,  banquette,  excavations,  etc. 


Station. 


From  1/34  to  V46... 
From  7/0  to  8/0 

From  8/0  to  10/0 — 
From  14/S2  to  15/S2. 

From  4i^  to  46/0.:. 

From  46/0  to  46/0... 
From  46/0  to  47/0... 
From  6^  to  60/0... 


Below 
Cairo. 

Completed. 

Price. 

MUea, 
307 
818 

815 
822 

Ou.  yards, 
16,326.6 
28,374.8 
16,661.7 
37,819.3 
36,665.9 

Cents. 
24.78 
12.40 
15.00 
12.00 
22.95 

361 

9,140.0 

19.00 

862 
368 
874 

63.499.0 
43,212.7 
74,658.2 

13.00 
16.24 
15.95 

Remarkt. 


36,480  cubic  yards  in  addition  done 

during  precedinff  season. 
20,858.9  cubic  Taras  in  addition  done 

during  preceding  seaflon. 


Total  levee  work  done,  316,247.7  cubic  yards,  at  an  average  contract  price  of  16 
cents  per  cubic  yard. 

The  United  States  expended  in  this  district  for  levee  construction  between  May  1, 
1900,  and  April  30, 1901,  the  sum  of  $58,820.22.  This  includes  office  expenses,  super- 
intendence, surveys,  ennneering  expenses,  and  contingencies.  The  average  cost  per 
cubic  yaid  of  levee  wori,  including  the  above  items,  was  18.60  cents. 

During  the  year  the  local  levee  authorities  have  repaired  the  levee  on  mile  sections 
7, 9. 10, 11, 72, 73,  and  74.  They  have  added  to  the  levee  80,677  cubic  yards  of  earth, 
which  cost  them  $15,298.24,  an  average  cost  of  19  cents  per  cubic  yard. 

During  the  period  from  May  1, 1900,  to  April  30, 1901,  earth  was  added  to  the  levee 
as  follows: 

Cabicyaids. 

By  the  United  States 306,761 

By  local  levee  boards  and  others 80,677 

Total 387,438 

The  following  is  a  summary  of  the  earth  in  the  levees  of  this  district: 

Cubic  yards. 

Put  up  by  United  States  and  in  place  April  30,  1900 5,741,946 

Added  from  May  1,  1900,  to  April  30,  1901 306,761 

Total 6,048,707 

Put  up  by  levee  boards  and  citizens  and  in  place  April  30,  1900 1, 261, 346 

Added  from  May  1,  1900,  to  April  30,  1901 80,677 

Total 1,342,023 

Levees  in  place  April  30. 1901: 

Erected  by  United  btates 6,048,707 

Erected  by  local  authorities 1,342,023 

Total 7,390,730 
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None  of  the  exiBting  levee  has  been  lost  or  abandoned  daring  the  season  on  account 
of  caving  banks  or  from  other  causes. 

AU  the  levee  work  originally  contemplated  for  this  season  in  this  district  has  been 
completed.  However,  as  stated  above,  a  subseouent  allotment  was  made  by  the 
Commission  for  levee  work  in  this  district  (Old  Town  Bend),  and  under  this  allot- 
ment a  contract  has  been  made  for  about  40,000  cubic  yards  of  work  between  Stations 
15/32  and  16/10  (328  R.  )j  at  the  price  of  24.25  cents  per  cubic  yard.  Work  under  this 
contract  is  about  to  b^gm,  and  it  is  expected  that  it  will  be  completed  by  December 
31,  1901. 

The  levee  in  this  district  is  generally  low  and  weak;  some  of  it  is  still  .below  the 
high  water  of  1897;  much  consists  of  an  old  levee  of  good  cross  section,  but  of  insuffi- 
cient heifi^t,  upon  which  has  been  placed  a  topping  with  steep  slopes  and  a  narrow 
crown.  There  are  at  present,  as  stated  above,  four  breaks  in  the  svstem  with  a  total 
length  of  about  10.000  feet  To  close  these  gaps  and  construct  the  levee  to  the  Com- 
mission's standard  grade  and  cross  section  will  require  about  8,950,000  cubic  yards. 
Besides  this,  the  levee  for  about  the  4  miles  above  Beiths  Tending  (367  B. )  is  in  serious 
danger  of  caving  into  the  river,  and  it  will  be  advisable,  instead  of  raising  and  enlai^- 
ing  the  existing  levee,  to  build  a  new  levee  back  of  the  present  one  which  wSl 
increase  the  above  estimate  by  300,000  cubic  yards,  making  a  total  yardage  required 
to  complete  the  present  levee  system  of  9,250,000,  which  is  estimated  to  cost  about 
$1,850,000,  including  engineering  expenses  and  other  contingencies.  The  above 
estimate  does  not  include  any  work  on  the  back  levee  of  the  lAconia  Circle,  which 
is  considered  a  private  levee  and  not  part  of  the  regular  system. 

l^oper  Yazoo  Levee  diarid  (944  to  S65  milee  below  Cairo,  L.), — ^The  length  of  this 
district  by  river  is  121  miles  and  the  length  of  the  levee  line  124  miles.  The  levee 
b^^  at  the  foot  of  the  bluffis  about  14  miles  below  Memphis  and  extends  to  the 
CcMihoma-Bolivar  County  line.  It  is  continuous  with  the  levee  below  that  county 
line,  that  levee  belonnng  to  the  Lower  Yazoo  Levee  district  The  territory  pro- 
tected by  the  levee  is  about  3,281  square  miles. 

From  the  funds  made  available  by  the  sundry  dvil  act  of  June  6,  1900,  the  Com- 
mission allotted  $94,000  for  levee  work  in  this  district,  but  at  its  session  held  in  April, 
1901,  $6,500  of  this  amount  was  withdrawn. 

The  levee  work  done  between  May  1,  1900,  and  April  30,  1901,  was  all  "enlarge- 
ment" work  and  is  shown  in  the  following  table,  the  quantities  there  given  including 
all  kinds  of  levee  work,  embankment,  banquette,  excavations,  etc 


Station. 

Below 
Oalio. 

Completed. 

Price. 

Remarks. 

MHa. 
274 
809 
812 
814 
887 

(hi.  yanU. 
144,481.2 
132,064.6 
101,352.6 
68.487. 2 
92,186.8 

CenU. 
9.76 
11.90 
17.24 
20.74 
19.87 

Fxom  6flil9  to  69/0 

Ftom  82/0  to  66/0 

From  H8/9  to  U/U 

Not  completed;  still  about  72,000  cubic 

yards  to  be  done. 

Total  levee  work  done,  533,572.3  cubic  yards,  at  an  average  contract  price  of  14.75 
cents  per  cubic  yard. 

The  work  was  all  completed  by  the  United  States  to  a  grade  about  2  feet  below 
the  standard  established  by  the  Commission.  At  two  places,  from  Stations  61/11  to 
61/30,  and  from  Stations  63/28  to  64/8,  no  work  was  done  by  the  United  States  on 
account  of  failure  of  the  levee  board  to  provide  the  right  of  way.  This  work  is  to  be 
done  later  by  the  local  authorities  at  their  own  expense. 

The  total  cost  of  this  work  to  the  United  States  was  $86,415.51.  This  includes  office 
expenses,  superintendence,  surveys,  engineering  expenses,  contingencies,  and  $1,831.75 
earned  by,  but  not  yet  paid  to,  the  contractors.  The  average  cost  per  cubic  yard  of 
levee  work,  including  tne  above  items,  was  16.19  cents. 

In  addition  to  the  above  work  by  the  United  States  the  local  levee  board  completed 
at  their  own  expense  to  a  lai^ger  section  with  a  10-foot  width  of  crown  and  a  iO-ioot 
banquette,  and  a  four  to  one  land  side  slope,  all  the  work  which  was  done  by  the 
United  States  during  this  season.  In  addition  they  enlarged  and  repaired  the  levees 
on  mile  sections  82  to43,  inclusive,  50  to  53,  inclusive,  90  and  91, 16  H.  to  18  H.,  inclu- 
sive, 22  H.  to  27  H.,  inclusive,  and  1  W.  to  5  W.,  doing  in  all  1,946,888  cubic  yardn 
of  levee  work.  The  cost  of  this  work  was  $289,453.35,  and  the  total  expenses  of  the 
levee  board  for  all  purposes,  including  right  of  way.  drainage,  office  expenses,  surveys, 
and  dontmgendes,  daring  the  period  covered  by  tnis  report  were  $381,487.47. 
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Daring  the  period  from  May  1, 1900,  to  April  30, 1901,  earth  was  added  to  the  levee 
lis  follows: 

Cubic  yaMs. 

By  the  United  States 633,572 

By  the  local  levee  board 1,862,699 

Total 2,396,271 

The  following  is  a  sommary  of  the  earth  in  the  levees  of  this  district: 

Cobioyuda. 

Pat  np  by  United  States  and  in  place  April  30, 1900 6,509,850 

Added  from  May  1,  1900,  to  April  30, 1901 633,572 

Total 6,043,422 

Pat  ap  by  levee  board  and  citizens  and  in  place  April  30,  1900 11, 284, 382 

Added  from  May  1,  1900,  to  April  30j  1901 1,862,699 

Total 13,147,081 

Levees  in  place  April  30,  1901: 

Erected  by  United  States 6,043,422 

Erected  by  local  aathoriticfl 13,147,081 

Total 19,190,503 

None  of  the  existing  levee  was  lost  or  abandoned  daring  the  season  on  account  of 
caving  banks  or  from  other  caoses. 

On  April  30,  1901,  one  contract  had  not  been  completed,  aboat  72,000  cabic  yards 
remaining  to  be  done.  The  contract  time  has  expired  and  the  work  will  be  finished 
by  the  United  States.    It  will  probably  be  completed  by  December  31, 1901. 

The  levee  of  this  district  is  generally  in  a  very  good  condition,  being  completed  to 
at  least  the  standard  cross  section  to  a  grade  not  more  than  2  feet  below  the  stand- 
ard adopted  by  the  Commission.  According  to  the  latest  data,  the  estimated  amoant 
of  earth  required  to  raise  and  enlai^  this  levee  line  to  the  standard  grade  and  cross 
section  adopted  by  the  Commission  is  approximately  8,020,000  cubic  yards.  The 
aven^  cost  of  this  work  will  probably  be  about  18  cents  per  cubic  yard,  or  a  total  of 

v1j44o,dUU. 

OBNERAL  BEMABKB  ON  LBVBB  WORK  IN  ALL  LBVBB  DIBTBIOn. 

The  levee  work  in  these  districts  this  season  progressed  under  unusually  favorable 
weather  conditions,  and  was  not  interfered  with  by  epidemics  and  quarantines. 

Owing  to  the  appropriation  not  being  passed  until  tne  6th  of  June,  it  was  late  in  the 
season  before  the  bids  could  be  opened  and  the  contracts  made,  and  owing  partly  to 
the  resulting  shortness  of  the  working  season  and  partly  to  the  lai^  amount  of  earth- 
work in  the  MiasiBsippi  Valley,  both  on  levees  and  on  railroads,  the  average  price  was 
higher  than  the  prices  current  a  few  years  a^. 

The  total  amount  of  levee  work  done  dunn^  the  year  by  the  United  States  in  the 
First  and  Second  districts  was  1,539,924.7  cubic  yaros,  at  an  average  contract  price  of 
14.83  cents  per  cubic  yard  and  an  average  total  cost  of  16.75  cents  per  cubic  yard, 
including  superintendence,  engineering,  surveys,  office  expenses,  etc.  No  expensen 
were  incurred  during  the  year  on  account  of  high  water. 

A  map  consisting  of  four  pheets  accompanies  this  report,  and  shows  the  existing 
levees  in  these  districts  and  the  places  where  levee  work  has  been  done  during  the 
season,  both  by  the  United  States  and  by  the  local  levee  authorities. 

SURVEYS,  GAUGES,  AND  OBSBRVATIONS. 

During  the  period  covered  by  this  report  the  following  examinations  and  sorveys 
have  been  made: 

Survey  for  the  proposed  levee  from  Hickman,  Ky.,  to  Slough  Landing,  Tennessee: 
This  survey  was  directed  by  the  river  and  harbor  act  of  June  6,  1900,  and  has  been 
referred  to  above  under  the  head  of  the  Reel  foot  Levee  district. 

Examination  of  Gold  Dust  Chute,  in  connection  with  the  break  in  the  dam  and  the 
posHibility  of  closing  the  chute  by  permeable  dikes:  This  examination  was  made  in 
accordance  with  a  resolution  of  the  Commission  of  June  27,  1900. 
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Bef^olar  annual  survey  of  Plum  Point  Beach. 
Begular  annual  survey  of  Memphis  Harbor  and  vicinity. 
Surrey  of  Memphis  sand  bar. 

Minor  examinations  and  surveys  were  made  from  time  to  time  during  the  season 
at  the  various  pbints  where  active  operations  were  in  progress. 

PLANT. 

During  the  period  covered  by  this  report  the  floating  plant  was  increased  by  two 
dump  scows,  built  at  the  fleet  for  use  in  the  Wolf  River  dredging.  The  cost  of  the 
scows,  complete,  was  $6,971.75.  All  the  plant  has  been  cared  for  during  the  year,  and 
the  necessary  repairs  have  been  made  from  time  to  time,  the  details  of  which  will  be 
found  in  the  report  of  Assistant  Ensineer  Nolty.  The  total  cost  of  these  repairs  was 
$12,595.33,  and  cost  for  carina  for  the  plant  $10,003.44.  The  plant  pertaining  to  the 
district  is  now  stored  near  Memphis,  the  floating  property  being  moored  to  the  left 
bmik  a  short  distance  below  the  Memphis  bridge.  Much  of  the  plant  is  now  in  poor 
condition.  Some  of  the  barges,  etc.,  can  no  longer  be  kept  afloat^  and  must  be  con- 
demned; others  need  complete  rebuilding.  It  is  estimated  that  the  necessary  repairs 
of  the  entire  ^lant  will  cost  about  $80,000. 

Accompanying  this  report  and  forming  part  of  it  are  the  following  papers  and 
drawings: 

Report  of  Assistant  Engineer  Nolty  on  experimental  dike  work  and  on  operations 
at  Plum  Point  Reach. 

Report  of  Assistant  Engineer  Rees  on  operations  at  Hopefield  Bend  and  in  Wolf 
River. 

Report  of  Assistant  Engineer  Nolty  on  care  of  and  repairs  to  plant 

Money  statement. 

Abstract  of  contracts  in  force. 

List  of  civilian  engineers  employed  from  May  1,  1900,  to  April  30,  1901. 

Commercial  stati^cs. 

Map  of  Plum  Point  Reach. 

Map  of  Memphis  and  vicinity. 

Map  showing  existing  levees,  First  and  Second  districts  (four  sheets) . 

Respectfully  submitted. 

E.  EVBLETH  WiNSLOW, 

Oaptain  of  Engineen, 
GoL  Amos  Sticknst, 

CorpaofEngineerSf  United  Stales  Army, 

mnaent  Muiatqjpi  River  OomrMsdon, 


BSPOBTOF  MB.   AUG.  J.  NOLTY,  ASSISTANT  ENGINEER,   ON  CONSTRUCTION  WORK  IN  FIRST 
DISTRICT,   DURINO  SEASON  OP  1900-1901. 

Memphis,  Tenn.,  April  SO,  1901. 
Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  for  the 
experimental  dike  party  and  the  construction  parties  at  Plum  Point  Reach  for  the 
season  of  1900-1901. 

EXPERIMENTAL  DIKES. 

Elmat  Bar, — Actual  construction  was  begun  September  9  on  Dike  No.  1,  Elmot 
Bar,  or  as  designated  on  the  dredging  blue  prints  ''Kate  Aubrey  Crossing."  The 
river  here  is  4.500  feet  wide  with  one  main  and  two  secondary  channels^  the  former 
being  the  miadle  one  and  quite  tortuous.  It  was  believed  that  a  series  of  these 
dikes,  built  out  from  Elmot  Bar,  would  induce  a  rapid  elevation  of  the  middle  bar, 
close  the  secondary  channel  along  the  bar  shore,  and,  by  forcing  the  water  over 
toward  the  Arkansas  bank,  close  the  middle  channel  and  reopen  the  one  along  the 
latter  shore.  The  season's  work  as  laid  out  for  this  locality  called  for  the  construc- 
tion of  two  dikes  about  2,500  feet  ai>art,  each  to  be  carried  out  to  a  depth  of  10  to  11 
feet  below  zero,  Amelia  gauge.  This  made  the  length  of  Dike  No.  1  2,370  feet,  of 
which  685  feet  was  work  on  the  dry  bar.  Dike  No.  2  is  2,000  feet  below  No.  1  and 
parallel  to  it  and  is  2,640  feet  long,  all  of  which,  except  about  80  feet  up  the  graded 
bank,  is  in  the  water. 

In  constractinff  the  685  feet  of  dry-bar  work  for  No.  1,  a  continuous  mat  35  feet 
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wide  and  extending  across  the  bar  was  first  built  The  frames  were  then  erected 
upon  this  mat,  and  the  ground  and  screen  poles  were  placed:  after  which  stone 
ballast  was  laid  in  two  parallel  ridges  upon  tlie  mat,  the  ballast  oeinff  much  heavier 
alons  the  upstream  edse.  The  shore  end  of  the  framed  part  of  the  dike  started  with 
an  elevation  equal  to  the  top  of  the  bank,  this  elevation  gradually  decreasing  as  tbie 
dike  was  carried  down  the  slope  until  it  struck  the  flat  bar,  where  for  a  long  aistance 
the  frames  were  of  a  nearly  uniform  height  of  6  feet  until  the  edge  of  the  bar  was 
reached,  when  the  height  was  increased  so  that  when  sunk  the  top  of  frames  would 
be  about  up  to  the  9-foot  plane,  Amelia  gauge.  At  the  outstream  end  of  the  shore 
section,  ana  from  that  end  of  all  the  river  sections  except  the  finid  one.  one  pan^ 
was  omitted  so  as  to  form  an  apron  upon  which  the  end  of  the  suoce^ing  section 
would  rest.  From  the  shore  section  out  the  dike  was  constructed  in  sections  of  230 
feet  long,  built  upon  the  way  barges,  towed  out  to  place,  and  launched  on  the  line 
laid  out,  all  sections  being  so  placed  as  to  make  as  nearly  as  possible  one  straight  and 
continuous  line  of  dike.  In  two  instances,  owing  to  either  la^ne  or  premature  sliding 
off  of  one  or  the  other  end,  the  two  sections,  instead  of  making  cfose  connection,  had  a 
small  gap;  in  such  cases  a  small  section  from  30  to  40  feet  long  was  subsequently 
placed  behind  to  close  the  gap.  At  the  final  extremity  of  the  dikes  a  fescme  foot 
mat  75  by  80  feet  was  so  placed  before  launching  the  last  section  that  the  outer  end 
of  this  section  would  lap  25  feet  upon  it.  The  purpose  of  these  mats  is,  of  course,  to 
prevent  the  undermining  of  tJbe  extremities  of  the  dikes.  To  show  the  necessity  of 
such  protection,  it  may  oe  mentioned  that  the  last  soundings  taken  here  showed  a 
Hcour  of  19  feet  close  to  the  mat,  but  no  settling  of  the  dike  itself. 

Dike  No.  2  starts  from  the  high  bank  of  the  oar  and  extends  out  2,040  feet  The 
bank  was  graded  down  to  the  usual  slope  for  75  feet;  this  was  covered  with  a  brush 
and  stone  revetment  75  feet  wide  and  extending  from  the  top  of  the  bank  down  the 
slope  and  50  feet  out  into  the  water.  The  dike  frames  were  started  near  the  top, 
continuing  down  the  slope  with  increasing  heights  until  they  reached  the  water, 
where,  on  account  of  the  depth,  the  frames  were  made  16  feet  high,  this  height 
being  continued  until  shoaler  water  was  found,  when  the  heights  were  gradually 
reduced  so  as  to  have  the  tope  of  the  frames  as  far  as  possible  up  to  the  9-foot  plane. 

The  first  section  of  this  dike  lies  in  water  23  feet  below  zero,  Amelia  gauge,  llereu 
of  course,  the  plane  adopted  could  not  be  reached  without  making  a  very  high  and 
costl^r  structure,  hence  the  frames  were  made  as  high  as  the  timb^  on  hand  would 
permit  without  resorting  to  splicing.  In  this  deep  place  the  longest  and  heaviest 
brush  obtainable  was  used  for  screens,  thus  in  a  measure  compensating  for  the  com- 
parative shortness  of  the  frames.  It  was  found,  however,  that  at  Dike  No.  2  the 
strong  current  sweeping  over  the  screens  had  a  tendency  to  press  the  screen  brush 
down,  thus  in  a  measure  reducing  the  height  The  screens  in  slX  cases  were  built  of 
the  heaviest  and  longest  brush,  and  this  brush  was  not  topped.  Much  of  the  length 
of  the  screens  is  unsupported,  and  it  was  noticed  that  at  some  places  they  were  broken 
off  at  the  top  waling  piece.  This  is  partiv  due  to  the  impact  of  drift,  and  also  to  the 
strain  of  the  unsupported  weight  It  is  therefore  suggested  that  hereafter  the  screen 
poles  or  brush  be  snortened  10  to  15  feet,  with  actually  a  gain  in  height  of  stnictur^ 
for  these  shorter  screens  would  assume  and  maintain  the  slope  of  the  frames,  ana 
not  flatten  out  as  they  now  do. 

After  a  section  was  launched,  settiement,  varying  according  to  the  composition  of 
bottom  from  0.7  to  3.5  feet,  took  place,  mostly  during  the  first  twenty-four  hours  after 
launching.    After  the  section  had  become  nrmly  embedded,  no  further  scour  took 

?lace,  except  at  the  free  end,  where  scour  continued  as  Ions  as  that  end  was  exposed. 
his  always  necessitated  putting  higher  frames  on  that  ena  of  the  new  section  that 
was  to  jom  here,  so  that  the  whole  structure  should  be  as  nearly  as  possible  up  to 
the  required  plane.  This  scour  attained  a  maximum  of  18  feet  at  one  of  the  sections 
of  the  Ashport  Bar  Dike,  which  had  to  be  left  exposed  for  seventeen  days. 

Althougn  the  erection  of  work  on  the  dry  bar  costs  much  more  than  that  built 
afloat,  by  reason  of  the  Ions  cairriage  of  materials,  it  is  strongly  uived  that^no  matter 
how  long  the  dry  bar  may  oe,  the  work  be  carried  up  to  themgh  bank.  During  the 
November  rise,  which  reached  its  highest  (24.4  feet)  on  December  6,  it  was  noted 
that  comparatively  littie  drift  ran  alon^  the  Arkansas  shore,  most  of  it  passing  close 
to  and  over  the  (uke.  After  the  subsidence  of  the  rise  it  was  observed  that  large 
masses  of  drift  had  accumulated  in  front  of  the  dry-bar  work  of  Dike  No.  1,  thus  show- 
ing that  the  main  trend  of  the  current  was  in  that  direction.  Had  the  dike  simply 
abutted  the  bar,  instead  of  beins  carried  up  to  hiffh  ground,  it  is  believed  that  the 
bar  would  have  been  cut  out  and  the  dike  isolatea. 

An  examination  made  about  the  1st  of  March  shows  that  the  dikes  aie  ODerathiff 
to  form  an  outer  bar  inclosing  the  deep  water  next  to  the  shore  of  Elmot  Bar,  ana 
that,  while  the  fill  in  the  lower  part  of  this  deep  water  is  as  yet  not  heavy,  the  bank, 
instead  of  caving  as  heretofore,  is  actually  gaimng. 
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When  it  is  conddered  that  since  the  completion  of  the  work  no  flood  of  any  mag- 
nitude nor  of  long  duration  has  passed  over  these  dikes,  the  results  obtained  are  cer- 
tainly such  as  to  recommend  this  class  of  work.  The  secondary  channel  alon^  Elmot 
Bar  has  been  closed,  a  large  middle  bar  is  being  built  up  and  will  soon  join  the 
Elmot  Bar  shore,  and  the  water  is  being  crowded  over  to  the  Arkansas  shore,  where 
a  straight  channel  is  being  cut  out,  the  scour  amounting  since  the  completion  of  this 
i^ystem  to  5  feet  at  the  shoalest  place.  While  the  miadle  channel  stdl  carries  the 
best  water,  it  is  so  tortuous  that  steamboats  prefer  the  straight  one  on  the  Arkansas 
side. 

Cherokee  Grossing, — Pursuant  to  instructionSj  as  soon  as  the  Elmot  system  was  com- 
pleted, the  plant,  or  so  much  of  it  as  was  required,  was  moved  up  to  Cherokee  Oross- 
mg,  where  the  upx>er  dike  placed  there  in  1899  was  to  be  extended*  This  extension 
was  not  to  be  a  prolongation  of  the  original  line,  but  was  to  be  placed  normal  to  the 
flow,  which  would  make  the  extension  lorm  an  angle  of  40  degrees  with  the  old  dike. 
The  party  with  plant  arrived  there  November  27  and  completed  work  on  December 
9.  At  the  time  of  arrival  the  river  stood  at  17  feet,  Amelia  ^uge,  and,  as  the  bar 
upon  which  the  orieinal  ranges  and  base  line  had  been  established  was  flooded  and 
the  dike  submei^d,  it  was  somewhat  difficult  to  trace  the  dike  to  its  outer  end. 
However,  the  end  was  found  and  the  old  line  relocated,  and  from  these  data  the  line 
for  the  new  work  obtained.  Soundings  were  taken  as  a  basis  for  future  comparisons, 
but,  as  the  party  left  immediately  after  completion  of  the  work,  no  others  were  taken. 
The  depths  found  ranged  from  9  feet  at  the  extremibr  of  the  new  work  to  15  feet  at 
the  junction  of  the  two  pieces  (referred  to  M.  L.  W.,  New  Madrid  ^uge).  A  number 
of  soundings  taken  in  front  and  rear  of  the  old  dike  gave  indications  of  considerable 
deposit  of  quite  soft  material.  There  was  very  little  current  in  front  of  this  work. 
Across  the  extension  the  flow  was  estimated  at  about  3  feet  per  second. 

Frames  were  constructed  of  a  height  sufficient  to  bring  them  up  to  the  8-foot 
stage,  M.  L.  W.,  New  Madrid  gauge. 

Brush,  stone,  and  other  materials  were  brought  up  with  the  tow  of  plant.  It  was 
found  that  at  some  places  longer  piling  than  that  brought  up  was  reqmred;  hence  15 
sticks  were  purchased  from  J.  Ii.  Conrad,  of  Stewarts,  Mo.,  at  10  cents  per  linear 
foot.  These  were  of  cypress  and  are  the  only  cypress  piles  tnat  were  used  on  any  of 
the  dike  work,  cottonwood  doing  very  well  m  such  water  as  was  operated  in  dunng 
the  season  and  being  only  about  naif  the  price  of  the  former. 

The  cost  of  this  work  was  somewhat  increased  on  account  of  the  cost  of  towing 
plant  between  Plum  Point  and  Cherokee,  which  was  quite  a  laige  percentage'  of  the 
total  cost  of  this  small  work. 

The  extension  is  690  feet.  No  mat  work  was  placed  at  the  outer  end,  as  it  was 
not  deemed  necessary  on  account  of  the  sluggish  current. 

Ashport  Bar  (Gold Dust  Crossing), — ^This  dike  is  not  built  in  one  straight  line,  but 
consists  of  three. sections,  designated  in  this  report  as  the  river  section,  the  interme- 
diate one,  and  the  shore  section.  The  former  is  placed  about  normal  to  the  current 
of  the  main  river,  the  intermediate  one  to  that  coming  out  of  the  recently  opened 
middle  chute,  while  the  shore  section  is  normal  to  the  flow  out  of  Aspoit  Slouch. 
The  middle  chute  of  late  carried  a  large  increment  of  water,  and  surveys  made  pnor 
to  be^nning  construction  showed  a  considerable  deepening.  The  purpose  of  placing 
the  dike  was  to  encourage  the  downstream  growth  and  junction  of  the  bar  between 
the  two  chutes  and  of  the  one  between  the  middle  chute  and  the  main  river,  thus 
returning  the  inflow  through  these  two  chutes  back  into  the  main  river  and  thus 
improve  the  crossing;  incidentally,  it  was  hoped  that  by  deflecting  the  current  away 
from  the  Arkansas  shore  below  Mill  Bayou  it  would  check  the  caving,  so  active  in 
recent  years,  along  Fletchers  Bend. 

Work  on  this  dike  was  begun  December  20,  the  Amelia  gauge  then  registering  12.2 
feet.  At  this  sta^e  there  was  not  suflicient  depth  for  continuous  work  from  the  shore 
out;  hence  the  river  section  was  begun  as  far  inshore  as  the  depth  of  water  would 
admit  the  plant  and  the  work  carried  outward,  the. other  sections  bein^  completed 
as  fast  as  the  rising  river  would  permit.  When  the  flrst  piece  of  the  nver  section 
was  launched  there  was  barely  enough  water  to  float  the  pile  driver.  Seventeen 
days  afterwards,  when  the  intermediate  section  was  begun,  a  scour  of  18  feet  was 
noted  here.  This,  however,  did  not  extend  out  far  from  the  free  end,  being  in  the 
form  of  a  narrow  but  deep  cut.  It  was  observed  that  the  rate  of  scour  increased 
rapidly  as  the  river  section  was  carried  outstream. 

The  supply  "of  brush  loaded  having  been  exhausted  and  the  brush  contractor's 
c&mp  having  been  disbanded  some  time  previously,  it  became  necessary  to  eet  out 
brusn  either  by  contract  with  some  near-by  parties  or  else  by  hired  labor.  The  first 
plan  was  tried  but  proved  unsatisfactory  by  reason  of  the  slow  delivery,  and  the  brush 
was  henceforth  cut  by  the  construction  force,  teams  and  teamsters  beine  hired  to  do 
the  hanling  at  $3.60  per  day  for  team  and  teamsters,  947.9  cords  being  thus  obtained 
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at  a  cost  of  $0,818  per  cord  on  the  bai^e.  The  price  of  contract  brash  was  $1.25  per 
cord  on  the  bank. 

The  total  length  of  this  dike  is  2,470  feet 

It  is  reepectfmly  recommended  that  the  Elmot  Bar  system  be  sapplemented  with 
a  third  di&e  below  No.  2  and  that  a  second  one  be  built  behind  the  Ashport  Bar 
Dike,  the  location  of  bol^  to  be  determined  later.  These  additions  will  hasten  the 
very  gratifying  results  that  this  class  of  work  promises  to  give.  This  class  of  work 
has  a  great  advantage  over  the  ordinary  revetment  work  in  that  it  can  be  carried  on 
at  any  stage  of  water  when  brush  can  be  obtained  from  the  bars,  provided  that  drift 
and  ice  are  not  running  too  heavy. 

The  following  is  the  work  done  and  details  of  cost: 

Elmot  Bar, 

Labor,  including  superintendence  and  subsistence $7, 465. 59 

Brush,  1,843.3  cords 1,695.92 

Poles,  446. 3  cords 623.42 

Stone,  1,736. 12  cubic  yards 3, 300. 24 

Lumber,  116,600  feet B.  M 1,136.93 

Piling,  5,834  linear  feet 335. 46 

Wire  and  strand,  20,141  pomids 587. 64 

GUds,  617 66.80 

Nans  and  spikes,  4,789  pounds 127. 56 

Miscellaneous  materials 147. 32 

Towing 2,019.19 

Total 17,506.07 

Forty-eight  hundred  and  seventy  feet  of  dike  constructed  at  a  cost  of  $3.59  per 
linear  foot 

Cherokee  Oronmg. 

Labor,  including  superintendence  and  subsistenoe $1, 577. 70 

Brush,  433  cords 412.46 

Stone,  250  cubic  yards 477.50 

Lumber,  20.400  feet  B.  M 199.27 

Piling,  767  Imear  feet 76.70 

Wire  and  strand,  1,815  pounds 52. 16 

Clips,  41 4.48 

Nails  and  spikes,  1,020  pounds 27. 17 

Miscellaneous  materials 25. 87 

Towing 37L61 

Total 3,224.92 

Six  hundred  and  ninety  feet  of  dike  constructed  at  a  cost  of  $4.67  per  linear  foot 

AihporiBair. 

Labor,  including  superintendence  and  subsistence $3, 962. 19 

Brush,  947.9 cords 775.23 

Stone,  853  cubic  yards 1,629.23 

Lumber,  57,839  feet  B.  M 589.95 

Piling,  2,839  linear  feet 190.84 

Wire  and  strand,  5,852  pounds 159.09 

Clips,  189 20.39 

Nails  and  spikes,  2,876  pounds 76.60 

Miscellaneous  materials 62. 72 

Towing 975.76 

Total 8,442.00 

Twenty-four  hundred  and  seventy-four  linear  feet  of  dike  constructed  at  a  cost  of 
$3.41  per  linear  foot 

SUmCART. 

The  total  length  of  dikes  built  during  the  season  is  8,030  feet^  costing  $29,172.99, 
or  $3.63  per  linear  foot 
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PLUM  POINT  BBACH. 

Fletchers  Bend, — ^In  1809  the  revetment  of  the  standard  type  in  this  bend  was  ex- 
'tended  upstream  400  feet  Erosion  of  the  unprotected  bank  above  continued  at  all 
stajges  of  the  river,  and  during  the  past  year  this  caving  attacked  the  head  of  the  work, 
doing  considerable  damage  to  the  bank  paving  and  leaving  a  strip  of  bank,  where 
originally  the  high  and  low  water  bank  protection  had  joined,  exposed  to  the  action 
of  the  current    The  mattress  itself  was  uninjured. 

The  allotment  for  extension  and  repairs  for  the  season  was  |25,000,  and  the  project 
contemplated  an  extension  of  the  revetment  upstream  of  about  700  feet  and  thorouprh 
repairs  to  the  damaged  work.  Construction  of  the  river  mat  was  begun  September  25 
with  a  small  force,  the  labor  agent  at  St  Louis,  Mo.,  from  whom  labor  was  obtained, 
reporting  men  as  very  scarce.  This  condition  of  scarcity  of  labor  prevailed  through- 
out the  season  on  all  the  works. 

Prior  to  beginning  mat  construction  a  small  party  under  one  master  laborer  had 
since  Septem^  10  been  employed  in  preliminary^  work,  clearing  the  bank  of  timber, 
which  here  was  very  heavy,  removing  snags,  driving  abutment,  getting  out  the  moor- 
ing cables,  etc  The  mat  was  sunk  on  October  13.  It  is  689  feet  long  by  255  feet 
wide.    In  addition,  four  connecting  mats  were  placed ;  these  aggregate  363. 37  squares. 

The  stone  paving  from  the  damaged  work  of  the  previous  season  was  removed  and 
the  entire  slope  r^raded  and  repaved.  The  promment  salient  between  mats  Nos. 
1  and  2,  1899,  had  during  the  preceding  high  water  caved  back  nearly  in  line  with 
the  crest  of  the  bank.  TuSb  caving,  however,  did  not  extend  quite  down  to  the  6-foot 
contour.  The  initial  cause  of  this  caving  was  no  doubt  a  stratum  of  sand  which  crops 
out  at  this  point  and  for  some  distance  downstream.  Here,  for  a  distance  of  about 
800  feet,  the  paving  had  settled,  leaving  a  series  of  depressions  in  the  paved  slope, 
some  of  them  as  much  as  5  feet  deep  and  varying  in  width  from  5  to  20  feet  The 
stone  was  removed  from  these  faults,  the  bank  regraded  to  restore  the  slope,  after 
which  it  was  covered  with  riprap  laid  upon  a  thick  bed  of  spalls.  In  uncovering  these 
damaged  places  it  was  discovered  that  a  much  larger  area  of  bank  was  involved  than 
was  at  first  apparent  The  point  itself  was  similarly  treated,  with  the  addition  of  a 
connecting  mat  130  feet  long  by  100  feet  wide  to  cover  any  possible  exposure  of  the 
subaqueous  bank.  Ab  the  point  had  caved  off  nearly  peipendicularly  a  part  of  the 
desired  slope  was  obtained  by  building  up  with  brush,  logs,  and  earth;  otherwise  the 
grade  would  have  extended  too  far  behind  the  ^neral  line  of  bank. 

All  the  paving  laid  this  season  was  carried  higher  up  the  slope  than  had  been  the 
custom  heretofore,  as  it  had  been  found  that  tne  current  has  a  tendency  to  scour 
behind  this  paving.  All  grading  was  carried  up  to  the  top  of  bank  and  the  paving  to 
within  15  feet  of  it,  but  in  front  of  mat  No.  1, 1899,  only  2  ieet  was  added  as  the  stone 
was  getdng  scarce.  It  is  recommended  that  in  future  the  paving  be  carried  up  to  the 
top  of  the  Dank.  There  may  be  localities  where,  owin^  to  slugjnsh  current  along  the 
bemk  or  to  the  nonerodible  composition  of  ilL  it  is  permissible  to  stop  short  of  the  top, 
but  experience  at  New  Madrid,  Caruthersville,  Plum  Point,  and  Hopefield  has  shown 
that  in  most  cases  it  is  false  economy  to  attempt  a  saving  in  cost  of  work  by  reducing 
the  height  of  the  revetment.  In  all  cases  dted  the  cost  of  repairing  damaee  due  to 
erosion  above  the  line  of  paving  has  been  much  greater  than  would  have  been  the 
original  cost  of  carrying  it  up  to  the  top. 

Owing  to  the  reduced  widtn  of  the  river  here  this  part  of  the  Fletchers  Bend  revet- 
ment will  be  exposed  to  very  severe  strains  until  the  point  of  the  opposite  sand  bar 
is  scoured  off.  There  appears  to  be  a  reasonable  certainty  that  this  will  be  accom- 
plished by  the  action  of  the  recently  constructed  Abattis  Dike  at  Ashport  Bar,  in 
which  event  this  now  very  turbulent  piece  of  river  will  be  much  improved,  and  the 
revetment  relieved  from  tne  strains  that  have  made  it  hard  to  hold  the  work. 

Work  was  completed  here  for  the  season  January  31,  after  having  been  twice  sus- 
pended on  account  of  scarcitv  of  stone. 

The  smaUer  salient  formed,  bv  the  junction  of  the  continuous  revetment,  termed 
Section  A,  with  the  head  of  the  first  section  of  the  interrupted  revetment,  was  denuded 
of  stone,  so  as  to  invite  the  erosion  of  this  point,  which  has  a  tendency  to  deflect  the 
current  in  a  direction  contrary  to  that  in  which  it  is  desired  to  flow. 

It  is  confidently  believed  that  the  Ashport  Bar  system  of  experimental  dikes  will, 
when  supplemented  with  a  second  dike,  check  any  further  caving  in  this  bend  above 
the  present  work.  In  that  case  no  further  extension  upstream  would  be  required. 
Occasional  repairs  below,  esx)ecially  in  the  interrupted  revetment,  may  be  necessary. 
Should  the  Elmot  Bar  system  of  aikes  force  a  large  increment  of  water  toward  the 
Arkansas  shore  below  Luxora,  it  may  become  expedient  to  continue  the  revetment 
work  downstream. 

The  following  is  a  summary  of  work  done: 


Digitized  by 


Google 


250    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARHT. 

One  river  mattress,  1,757  squares,  or  19,522  square  yards. 

Five  connecting  mattresses,  493.5  squares,  or  5,483  square  yards. 

Grading  bank,  1,198  linear  feet,  or  89,416  cubic  yards. 

Paving  Dank,  new  work,  7,129  square  yards. 

Paving  bank,  old  work,  2,756  square  yards. 

The  total  field  cost  was  $29,470.81,  distributed  as  follows: 

River  maUras. 

Labor,  including  superintendence  and  subsistence $5, 842. 77 

Brush,  2,327  cords 2,140.84 

Poles,  80  cords 112.00 

Wire  and  strand,  20,490  pounds 951. 51 

Wire,  silicon  bronze,  285  pounds 38. 47 

Clips,  1,163 73.28 

Stone,  riprap,  1,317.3  cubic  yards 1, 975. 95 

Miscellaneous  materials 269. 93 

Towing 1,863.90 

Total 13,268.65 

River  mattress  constructed,  1,757  squares,  or  19,522  square  yards.  C!ost  in  place 
17.55  per  square,  or  10.68  per  square  yard. 

Connecting  mattress. 

Labor,  including  superintendence  and  subsistence $1, 910. 95 

Brush,  696  cords 640.32 

Poles,  16.5  cords 23.10 

Wire  and  strand,  4,624  pounds 214.73 

Wire,  silicon  bronze,  30  pounds 4. 05 

Clips,  461 28.97            ! 

Stone,  riprap,  372  cubic  yards 558.00 

Miscellaneous  materials •. 122. 31 

Towing 611.61 

Total. 4,114.04 

Connecting  mattress  constructed,  493.5  squares,  or  5,483  square  yards.  Cost  in 
place,  $8,336  per  square,  or  $0.75  per  square  ^ard. 

Pamng  bank,  \ 

Labor,  including  superintendence  and  subsistence $5,089.37 

Stone,  riprap,  2,318  cubic  yards 3,477.00 

Stone,  quarry  spalls,  1,172  cubic  yards 1, 582. 20 

Miscellaneous  materials 366. 27 

Towing 1,583.28 

Total 12,088.12 

Bank  paved,  9,885  square  yards.    Cost  in  place,  $1,222  per  square  yard. 

Osceola  Bar. — ^The  work  contemplated  here  was  the  entire  renewal  of  the  revet- 
ment of  that  part  of  the  bank  lying  between  the  head  of  BuUerton  Tow-head  and  the 
small  chute  above,  a  distance  of  about  2,600  feet.  The  work  to  be  renewed  was  put 
in  1889,  and  was  of  the  old  woven  type  of  mattress,  200  feet  wide,  with  a  high- 
water  bank  protection  of  brush  lightly  covered  with  riprap.  Repairs  became  neces- 
sary^ in  1898  and  again  in  the  following  year.  In  the  latter  year  there  were  plain 
indications  alon^  the  low- water  line  that  the  work  was  graidually  disintegrating, 
hence  it  was  decided  to  renew  the  entire  section  with  standard  revetment,  mattresses 
to  be  200  feet  wide;  $40,000  were  allotted  for  this  work.  Ab  only  one  mat  plant  was 
in  the  field,  operations  could  not  begin  until  that  plant  had  completed  all  mat  work 
at  Fletchers  Bend,  which  was  on  October  19. 

River  Mat  No.  1  was  begun  October  20,  and  construction  continued  slowly  by 
reaj9on  of  scarcity  of  labor  until  November  10,  by  which  time  the  mat  was  ballasted 
ready  for  sinking,  but  owing  to  shortage  in  the  stone  supply  this  latter  operation  I 

ooula  not  be  performed  until  three  days  later.  In  the  intenm  the  force  started  Mat 
No.  2,  but,  of  course,  not  much  progress  could  be  made  until  the  mooring  barges  | 

holding^  up  the  head  of  Mat  No.  1  were  released.    Mat  No.  2  was  sunk  December  1,  j 

after  lymg  afioat  for  three  days  waiting  for  stone  sufficient  to  ballast  and  sink.  Dur- 
ingthis  interval  the  force  was  employed  in  building  substructure  for  Crib  Dike  No. 
6,  Daniels  Point 
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At  the  time  of  sinking  Mat  No.  2  the  Luxora  gauge  registered  21.5  feet,  with  a  rising 
river  and  with  much  dnft  running.  This  latter  did  not  interfere  with  the  work,  as  a 
drift  boom,  composed  of  two  mooring  barges,  had  been  swung  out  SOO  feet  above  the 
head  of  the  mat,  and  this  boom  either  sheered  off  or  held  the  drift.  Before  the  rise 
set  in  the  mat  lay  close  against  the  dry  bank,  but  the  rise  left  from  15  to  20  feet  of 
water  between  the  mner  edge  of  the  mat  ana  the  bank.  Spars  were  set  from  the 
mat  to  the  bank,  in  order  to  hold,  if  possible,  the  mat  awa;^  from  the  shore,  but  the 
strong  set  of  the  current  from  tne  crossing,  which  here  impinges  directly  against 
the  bank,  caused  the  spars  to  trip  while  the  sinking  was  in  progress,  and  thus  rorced 
the  mat  against  the  bank,  thus  shortening  the  outstream  reach  of  it  about  50  feet. 
With  this  exception  the  mat  went  down  in  perfect  shape. 

Soundings  taken  along  the  outer  edges  of  Mats  Nos.  1  and  2  show  depths  of  57 
to  62  feet  toIow  the  low-water  plane.  Two  caves  in  the  bank,  which  occurred  the 
previous  January,  were  repaired  bv  having  connecting  mats  fitted.  The  lower  cave 
was  then  eradea  and  paved.  As  the  river  was  very  high  when  the  connecting  mats 
were  fitted  into  the  upper  cave — so  high  that  only  a  few  feet  of  vertical  bank  was 
'above  the  surface — no  grading  or  paving  was  done  to  it.  The  old  bank  protection 
above  the  edge  of  the  new  river  mats  bemg  still  in  fair  condition,  with  the  exception 
just  noted,  no  work  w  as  required  to  be  done  to  it. 

Owing  to  unfavorable  stage  of  river  and  to  the  scarcity  of  stone,  the  construction 
of  the  third  and  last  mat  was  postponed  to  a  future  season.  The  work  done  covers 
that  part  of  the  bank  which  showed  most  evidence  of  injury  and  which  is  exposed 
to  the  greatest  strains.  The  600  feet  left  unrepaired  is  still  in  fairlv  good  conaition 
and  wfll  hold  for  another  year  at  least,  especially  as  it  is  situated  well  above  the 
point  of  impingement  of  the  current  from  the  Plum  Point-Bullerton  crossing. 

The  lenefli  of  the  two  river  mats  is  988  feet  and  972  feet,  respectively,  of  which 
about  12  feet  are  lost  in  overlap,  making  the  length  of  bank  repaired  1,950  feet. 
Both  are  200  feet  wide. 

Osceola  Bar  has  now  the  distinction  of  containing  the  only  piece  of  early  work  on 
the  reach  and  very  probably  on  the  river. 

The  following  is  a  summary  of  work  done: 

Two  river  mattresses,  3,920  squares,  or  43,556  square  yards. 

Four  connecting  mattresses,  273.35  squares,  or  3,037  square  yards. 

Grading  bank,  6,708  cubic  yards. 

Paving  Dank,  1,218  square  yards. 

The  total  field  cost  was  $28,091.51,  distributed  as  follows: 

River  mattress. 

Labor,  including  superintendence  and  subsistence $9,340.82 

Brush,  5,474  cords 5,036.08 

Poles,  178  cords 249.20 

Stone,  riprap,  2,369  cubic  yards 3, 553. 50 

Stone,  quarry  spalls,  95  cubic  varda 128. 25 

Wire  and  strand,  44, 708  pounds 2, 074. 17 

Wire,  silicon  bronze,  900  pounds 121. 50 

Clips,  2,683 170.57 

Miscellaneous  materialp 476. 28 

Towing 3,058.20 

Total 24,208.57 

River  mattress  constructed,  3,920  squares,  or  43,556  square  yards.  CJoet  in  place, 
$6,175  per  square,  or  $0,556  per  square  yard. 

Connecting  mattress. 

Labor,  including  superintendence  and  subsistence $1,296.04 

Brush,  443.3  cords 407.84 

Poles,  13.4  cords 18.76 

Stone,  riprap,  269  cubic  yards 403.50 

Wire  and  strand,  3,163  pounds 146.76 

Clips,  208 13.20 

Miseellaneona  materials 53. 57 

Towing 366.57 

Total 2,706.24 

Connecting  mattress  constructed,  273.35  squares,  or  3,037  square  yards.  Cost  in 
place,  $0.90  per  square,  or  $0,891  per  square  yard. 
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Paving  bank. 

Labor,  including  superintendence  and  eabsistence $551. 55 

Stone,  riprap,  lo2  cubic  yards 243. 00 

Stone,  quarry  spalls,  130  cubic  yards 176. 60 

Miscellaneous  materials 34. 63 

Towing 172.12 

Total 1,176.70 

Bank  paved,  1,218  square  yards.    Cost  in  place,  $0,966  per  square  yard. 

DanielB  Point. — Between  drib  Dikes  Nos.  2  and  4. 1899,  which  were  placed  to  break 
up  a  destructive  eddy,  a  salient  point  of  the  old  continuous  revetment  was  left 
standing  after  having  been  protected  with  two  connecting  mats  and  riprapped  up 
to  the  top  of  the  bank.  Three  similar  points  thus  reenforced  remain  uninjured, 
but  the  one  between  the  two  dikes  mentioned  caved  off  during  the  hish  water  of 
1900,  and  the  removal  of  this  point  induced  the  reappearance  of  a  strong  eddy.  This 
resulted  in  renewed  caving  between  the  two  dikes.  To  check  this.  Dikes  Nos.  5  and 
6  were  placed  during  the  past  season.  The  former,  which  is  much  lareer  than  the 
latter,  was  placed  midway  between  No.  2  and  the  caved-off  point,  while  No.  6  is 
located  at  the  site  of  this  point. 

Dike  No.  5  consists  of  two  tiers,  the  bottom  one  being  24  feet  wide  and  8  feet  hi^h, 
tapering  off  to  3  feet  high  at  the  outstream  end  and  289  feet  long.    The  top  tier  is  8  j 

feet  wiae,  7  feet  high,  tapering  off  like  the  bottom  tier,  and  is  282  feet  long.  The 
dike  rests  upon  a  connecting  mat  125  feet  long  by  100  feet,  placed  against  the  shore. 
It  was  not  considered  necessary  to  build  a  regular  sill  mat  for  the  entire  dike  to  rest 
upon. 

Dike  No.  6  consists  of  two  tiers,  the  lower  one  having  an  18-foot  base,  a  height  of 
6  feet,  and  a  length  of  128  feet  The  top  tier  has  a  base  of  8  feet,  height  of  8  feet,  and 
leneth  of  128  feet.  The  top  tier  of  each  dike  is  stepped  back  SO  feet  from  the  outer 
end  of  the  bottom  tier,  and  each  tier  is  well  rooted  mto  the  bank,  proper  excavation 
for  the  reception  of  these  ends  having  been  made. 

Shortly  after  the  completion  of  the  work  caving  below  Dike  5  took  place,  this  cav- 
ing having  worked  up  close  to  the  shore  end  of  the  dike.  A  small  quantity  of  stone, 
45  yards,  left  over  from  the  other  works,  was  so  placed  against  the  downstream 
shore  end  of  the  bottom  tier  as  to  chec£,  if  possible,  any  lurther  caving  in  that 
direction. 

The  supply  of  contract  brush  being  exhausted  before  the  work  was  finished,  77 
cords  were  cut  by  hired  labor  from  Isumd  26,  opposite. 

Work  was  begun  here  December  17  and  completed  January  31.  Prior  to  the 
former  date  some  work  on  the  substructure  of  Dike  5  was  done  by  the  Osceola  Bar 
partv  during  periods  of  enforced  idleness,  caused  by  lack  of  stone  for  the  other  work. 
At  that  time,  also,  106  cords  of  poles  were  cut  for  use  here. 

The  Daniels  Point  revetment  originally  covered  10.300  feet  of  bank.  Losses  at 
the  lower  end  have  reduced  the  length  somewhat.  Tne  lower  6,300  feet  were  con- 
structed in  1890,  while  the  upper  5,W)0  feet  were  built  five  years  later.  This  6,000 
feet  stands  to-day  as  periect  as  when  completed,  but  the  lower  half  of  the  whole  has 
always  given  trouble,  necessitating  frequent  repairs.  It  is  believed  that  the  pri- 
mary, if  not  the  only,  cause  of  frequent  damage  to  this  part  of  the  work  is  the  very 
steep  under-water  slope  of  the  bank,  which  for  the  first  100  feet  from  the  zero  con- 
tour out  is  about  1  on  2.  while  for  fractional  parts  of  that  distance  it  is  as  steep  as  1  on 
1  and  even  steeper.  Tnis  slope  is  too  steep  for  work  to  lie  on  without  some  sliding 
down  of  the  suba<iueous  mats,  thus  causing  a  rupture  between  the  mats  and  the 
paving  and  exposing  bank  to  erosion.  In  1892,  when  repairs  were  made,  several 
connecting  mats,  after  being  considered  secure,  slid  down  the  slope,  and  one  even 
turned  completely  over,  dumping  its  ballast.  Another  cause  whicn  may  have  con- 
tributed somewhat  to  damage  the  work  is  the  return  flow  of  seepage  water  through 
the  lower  sand  strata. 

The  following  is  a  summary  of  work  donef 

One  sill  mat,  125  squares^  or  1,389  square  yards. 

Two  crib  dikes,  aggregatmg  90,388  cubic  feet. 

The  total  field  cost  was  $8,893.40,  distributed  as  follows: 
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8Slmatir€$9. 

Labor,  including  saperintendenoe  and  subsiatence $518. 78 

Brush,  210  cords 193. 20 

Poles,  5  cords 7.00 

Stone,  riprap,  276  cubic  yards 412. 60 

Stone,  quarry  spalls,  60  cubic  yards 67. 60 

Wire  and  strand,  1,649  poundn 67. 80 

Clips,  66 3.94 

Miscellaneous  materials 68. 57 

Towing : 187.79 

Total 1,627.08 

One  sill  mat  constructed,  126  squares,  or  1,389  square  yards.  Cost,  in  place, 
$12.22  per  square,  or  $1.10  per  square  yard.  The  high  cost  is  incident  to  the  large 
quantity  of  stone  used  in  paving  the  shore  end  of  the  silL 

Orib  dikes. 

Labor,  including  superintendence  and  subsistence $4, 229. 67 

Brush,  782  cords 719. 44 

Poles,  101  cords 141.40 

Stone,  riprap,  614.2  cubic  yards 771. 30 

Stone,  quarry  spalls,  160.6  cubic  yards 203. 31 

Wire  and  strand,  8,666  pounds • 152. 00 

Clips,  140 8.12 

Miscellaneous  materials 263. 68 

Towing 887.60 

Total ^ 7,866,32 

Crib  dike  constructed,  90,388  cubic  feet.  Cost  in  place,  $0. 0816  per  cubit  foot  The 
cost  includes  the  excavation  for  the  shore  end  of  the  crib  and  the  paving  of  the  same. 

firrONB  SUPPLY. 

All  riprap  and  spalls  rec|uired  for  the  season's  work  was  obtained  under  contract 
with  Edward  Hely,  of  Louisville,  Ky.,  from  his  quarries  at  Williford,  Ark.,  and  deliv- 
ered by  the  Deckerville,  Osceola  and  Northern  Railroad  at  the  river  front  of  Luzora, 
Ark.  The  price  paid  was  $1.60  per  ton  of  riprap  and  $1.35  for  spalls  delivered  on 
the  ground;  10,709.9  tons  of  riprap  and  1,578.97  tons  of  spalls  were  received  there 
and  transferred  to  barges  for  distrioution  upon  the  works;  464.98  tons  of  riprap  and 
28.12  tons  of  spalls  were  loaded  upon  barges  at  West  Memphis,  Ark.,  and  towed  up 
to  Plum  Point  for  use  upon  experimental  dikes. 

Owing  to  the  heavy  demand  for  labor  by  the  planters  and  sawmill  people  and  the 
high  wa^  paid  by  the  latter,  such  labor  as  we  had  was  of  indifferent  character. 
The  receipts  of  stone  were  at  no  time  equal  to  the  demands  of  the  work  and  the  load- 
ing force  was  idle  much  of  the  time.  This  intermittent  nature  of  their  employment 
made  it  difficult  to  hold  a  good  force,  especially  as  labor  was  in  demand  elsewhere. 
During  such  periods  of  enforced  idleness  the  men  had  to  be  subsisted  and  the  pay  of 
the  foremen,  watchmen,  and  derk  continued  the  same  as  if  they  were  at  work.  These 
two  items  increased  the  cost  of  loading  very  considerably.  No  fault  could  be  found 
with  the  Deckerville  Railroad  Company,  for  thev  promptly  delivered  to  us  tiie  cars 
turned  over  to  them  by  the  Kansas  City  road.  The  contractor  claimed  that  he  was 
doing  his  best,  but  that  scarcity  of  labor  during  the  hot  season  and  afterwMtis  scarcity 
of  cars  made  it  impossible  for  him  to  do  better. 

To  cheapen  the  cost  of  transferring  the  stone  from  car  to  barge,  chutes  were  built 
upon  which  the  stone  was  skidded  from  the  cars  direct  upon  the  barges.  The  sides 
and  bottoms  of  the  chutes  were  lined  with  one-fourth  by  2|  inch  iron  fastened  on  with 
one-fourth  inch  tire  bolts  spaced  2  feet  apart.  The  sections  composing  the  chutes 
were  12  feet  long  each  and  mterlocked  with  each  other.  At  the  di8charR:e  end  iron- 
plated  aprons  were  placed  upon  which  the  stone  was  discharged  without  injuring  the 
deck  of  bai^ges  by  impact  or  abrasion.  Four  of  these  were  constni(;ted,  these  four 
enabling  us  to  unload  two  cars  simultaneously  upon  one  barge  and  doing  away  with 
aU  wheeling. 

The  entire  work  of  the  season  suffered  materially  from  frequent  scarcity  of  stone 
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when  sach  was  urgently  needed.  The  method  formerly  in  vogue  here,  namely, 
storing  a  lar^  supply  of  stone  on  the  bank  during  the  season  of  high  water,  has  been 
the  most  satisfactory  and  econoroioal.  The  next  best  way  is  to  obtain  stone  bv  con- 
tract upon  barees  delivered  upon  the  works  during  the  workinjj  season,  with  the  use 
of  contractors' barges  until  the  stone  is  pat  upon  the  work.  This  would  reallv  be  the 
cheapest  method  of  obtaining  stone  were  it  not  that  low  water  often  serionsly  inter- 
feres with  prompt  deliveries. 

The  cost  of  loading  stone  and  delivering  it  to  the  works  was  87  cents  per  ton. 

Bespectfolly  submitted. 

Aug.  J.  Noi/nr, 
AsaittarU  Engineer. 

Capt    E.    EVELBTH   WiNSLOW, 

Corps  of  Engineers,  U.  8.  A, 


RBPORT  OF  MB.  W.   M.   BEBB,   ASSISTANT  ENGIXEER,   ON  WORK  IN  THB  SECOND  DISTRHTT, 

DURINQ  SEASON  1900-1901. 

Memphis,  Tknn.,  AprU  SO^  1901. 
Captain:  I  have  the  honor  to  submit  the  following  rei)orts  upon  construction 
work  done  at  Hopefield  Bend,  Arkansas,  and  the  dredging  operations  in  Wolf 
River,  Tennessee,  auring  the  season  of  1900-1901. 

hopefield  bend,   ARKANSAS. 

The  project  for  the  season's  work  was  to  extend  the  revetment  downstream  from 
Hopefield  Point,  a  distance  of  about  500  feet,  covering  a  laree  pocket;  to  construct 
across  this  pocket  a  brush  and  pole  crib  dike  to  break  up  the  violent  eddy  action, 
and  to  extend  the  paving  to  the  top  of  the  bank  aJ#ng  the  entire  length  of  the 
modem  revetment  above  Hopefield  Point. 

Since  the  completion  of  the  1893  revetment  work,  which  extended  to  Hopefield 
Point,  there  has  oeen  at  each  high  water  a  gradual  caving  of  the  unrevettea  bank 
immediately  below  the  point,  producing  a  laive  pocket.  This  caving  has  extended 
upstream  until  160  feet  of  the  stone-paved  bank  has  gone  into  the  river  and  the 
inshore  edge  of  the  river  mat  has  been  undercut  until  the  lower  comer,  which  was 
or^inally  at  the  low-water  stage,  was  43  feet  below  that  stage  in  August,  1900. 

The  paving  along  the  modem  work  for  a  length  of  about  10,000  feet  had  originally 
been  extended  to  about  the  24-foot  stage,  except  on  a  few  points  where  it  reached  a 
higher  level,  the  idea  being  that  the  bank  above  the  paving,  which  was  in  general 
composed  of  fairly  tenacious  material  and  over  which  there  would  be  leas  current 
due  to  smaller  depths,  would  resist  scour.  This  view  was  not  sustained  by  the  facts. 
During  the  high-water  stages  of  1894,  1895,  and  1896,  the  river  did  not  quite  rc«ch 
the  bank-full  sti^e  at  Hopefield  Bend,  and  thus  no  scour  occurred  along  this  bare 
strip,  but  when  me  flood  of  1897  topped  the  bank  from  5  to  6  feet  scour  took  place 
along  a  great  portion  of  it  and  in  places  cut  out  large  pockets  behind  the  paving, 
which  required  considerable  repairs  in  the  shape  of  the  spur  dikes  across  the  pockets 
which  were  placed  in  the  fall  of  1897.  These  were  of  considerable  efficacy,  but 
though  materially  breaking  up  the  strong  eddies,  they  isXled  to  cause  the  hoped-for 
deposits  in  the  pockets. 

The  flood  of  1898  enlai^ged  even  the  diked  pockets  at  the  ends,  deepened  two  of 
these,  and  scoured  above  the  paving  at  numerous  other  localities,  and  even  the 
moderate  and  short  high  water  of  1899  further  increased  this  scour.  The  result  was^ 
to  form  a  nearly  level  bench  back  of  the  paving  to  the  bluff  bank,  varying  in  width 
from  10  to  30  feet  and  in  some  places  as  much  as  50  feet,  whereas  when  the  paving 
was  originally  placed  the  top  edge  was  against  a  nearly  vertical  bank.  To  check 
this  upper-bfiuak  scour,  the  paving  was  extended  this  season  to  the  top  along  the 
entire  stretch  of  the  work. 

Mattresses. — ^The  construction  plant  was  dehvered  on  August  22,  and  baiges  for 
brush  and  poles  towed  to  the  contractor's  camp  at  the  foot  of  Island  40  on  the  same 
date. 

It  was  the  intention  to  swing  out  the  mattress  plant  on  the  24th,  but  this  was 
postponed,  first  on  account  of  the  slow  deliveries  of  stone  from  the  Williford,  Ark., 
quarries,  and  again  to  accommodate  the  Choctaw  Railroad  people,  over  whose  river 
incline  track  the  mooring  lines  passed,  compelling  them  to  suspend  transferring  can* 
during  the  building  of  the  mattress,  the  object  being  to  reduoe  to  a  minimum  the 
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time  of  interference  with  the  railroad's  work.  So  the  plant  was  not  swung  into 
position  until  September  4.  The  mattress  was  built  as  rapidly  as  practicable,  and 
sunk  on  September  11.  The  length  of  the  mattress  was  491  feet  and  its  width  256 
feet.  It  spans  the  pocket,  ending  on  a  ridge  in  the  sand  bar  below.  The  space 
between  the  river  mattress  and  the  low-water  line,  varying  in  width  from  76  to  126 
feet,  was  covered  with  four  connecting  mattresses,  aggregating  630  squares.  These 
mate  well  lap  each  other  and  the  river  mat. 

A  total  of  1,782  squares  were  built,  costing  16.966  per  square. 

The  details  of  field  cost  are  as  follows: 

Labor,  including  superintendence $4, 341. 87 

Subsistence  stores 114.95 

Brush,  2,423  cords 1,833.30 

Poles,  122  cords ,.  170.80 

Stone,  riprap,  1,381  cubic  yards 2, 140. 66 

Wire,  galvanized.  No.  12,  1,699  pounds 46.65 

Wire  strand,  one-fourth  inch,  8,111  pounds 426. 64 

Wire  strand,  five-sixteenths  inch,  4,628  pounds 199. 23 

Wire  strand,  one-half  inch,  1,129  pounds 69. 84 

Clips,  one-half  inch,  200 17.90 

Clips,  five-sixteenths  inch,  1 ,466 85. 03 

Wire,  silicon  bronze,  250  pounds .• 49. 60 

Staples,  195  pounds 6.22 

Rope,  manila,  710  pounds 74. 98 

Coal 375.00 

Towing 603.58 

Miscelhuieous  materials 67. 20 

Total 10,613.24 

Crib  dikes. — A  brush  and  pole  crib  dike  of  the  usual  construction  was  placed  across 
the  pocket  about  200  feet  below  the  head.  This  dike  was  256  feet  long,  extending 
from  the  top  of  the  bank  to  80  feet  out  from  the  low-water  line.  The  river  portion 
had  an  average  height  of  8  feet  cribbed  up  to  hold  the  stone  ballast;  the  part  above 
low  water  averaged  6  feet  in  height,  had  a  6-foot  width  of  crown,  with  side  slopes  of 
about  1  on  2,  and  was  paved  with  stone. 

The  entire  volume  was  34,137  cubic  feet,  costing  $0.0634  per  cubic  foot 

The  details  of  field  cost  are  as  follows: 

Labor,  including  superintendence $1, 260. 34 

Subsistence  stores 24. 88 

Brush,  275  cords 247.60 

Poles,  36.52  cords 61.13 

Stone,  riprap.  2^  cubic  yards 409. 20 

Wire,  galvanized.  No.  12,  600  pounds 13.70 

Wire  strand,  one-fourth  mch,  800  pounds 42. 08 

Clips,  five-sixteenths  inch,  34 1. 97 

Towmg 114.97 

Total 2,166.77 

Paving, — Earlv  in  the  season  the  stone  contractor  placed  a  railroad  track  along  the 
top  of  the  bank  for  the  delivery  of  stone  wherever  it  might  be  required.  This  stone 
cost,  delivered  on  the  bank,  11.66  per  gross  ton  for  riprap  and  $1.40  per  gross  ton 
for  quarry  spalls,  *' gross  ton**  beins  considered  as  the  equivalent  of  1  cubic  yard. 
Clearing  of  brush  and  some  accumulated  drift  was  done  in  September,  and  j2Tading 
was  done,  as  a  rule,  well  in  advance  of  the  paving,  work  on  which  was  begun  early  m 
October  and  was  continued  until  the  close  of  the  season  on  February  28,  1901. 

The  slow  progress  of  the  work  was  due  to  slow  delivery  of  stone,  as  the  same  con- 
tractor was  delivering  stone  to  Plum  Point  Beach  by  rail  haulage  and  cars  could  not 
be  had  in  sufficient  numbers  to  supply  both  places  to  their  maximum  needs. 

The  total  length  of  the  bank  pavea  is  9,900  feet.  At  only  one  place  was  it  inter- 
rupted, and  that  was  just  back  of  the  head  of  the  raUroad  incline,  where  for  a  length 
of  326  feet  the  paving  had  previously  been  carried  nearly  to  the  top.  The  widths 
were  quite  variable,  being  at  places  only  16  feet,  but  at  most  places  it  was  from  30  to 
60  feet  At  one  of  the  1897  dikes  the  width  was  100  feet,  at  another  120,  and  at  the 
,  new  dike  120  feet>.  There  was  also  some  variation  in  the  thickness.  At  localities 
where  there  was  a  strong  current  over  projecting  points  large  stone  was  placed  on  a 
spcdl  bed,  making  a  thickness  of  about  15  inches,  while  at  some  unexposed  places  a 
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6-inch  layer  of  spalls  only  was  used.  The  average  thickness  was  about  9  inches,  of 
which  over  35  per  cent  was  spalls.  At  two  pockets  along  the  1897  dikes,  which  bad 
scoured  deeper,  a  brush  sill  was  placed  across  one  and  then  paved,  and  the  other 
covered  entirely  with  stone. 

The  total  quantity  of  paving  was  43,544  square  yards,  costing  10.624  per  square 
yard. 

The  details  of  field  cost  are  as  follows: 

Labor,  including  superintendence |9, 293. 22 

Stone,  riprap,  7,691.94  cubic  yards 11,922.51 

Stone,  quarry  spalls,  4,209.64  cubic  yards 5, 893. 50 

Miscellaneous  material? 61. 74 

Total 27,170.97 

All  mattress  and  dike  work  was  completed  before  the  end  of  September. 

In  addition  to  the  above  work,  396  gross  tons  of  spalls  were  placed  in  the  form  of 
an  embankment  across  two  depressions  to  check  the  large  overnow  there  during  over- 
flow stages,  and  511  gross  tons  of  stone  stocked  on  the  bank  in  the  vicinity  of  places 
needing  repairs  at  next  low-water  stage. 

A  survey  was  made  just  below  Hopefield  Point  as  a  basis  for  the  determination  of 
changes  which  the  laige  eddy  there  existing  during  flood  stages  may  cause. 

The  following  is  a  summary  of  the  season's  expenditures: 

Mattress,  1, 782  squares $10, 613. 24 

Crib  dikes,  34,137  cubic  feet 2,165.77 

Paving,  43,544  square  yards 27, 170. 97 

Stone  dam,  396  cubic  vards 554. 40  ' 

Stone  in  stock.  511  cubic  yards 792. 05 

Property  purcna<'ed 14. 92 

Surveys 196. 00 

Total  field  cost 41,507.35 

The  Hopefield  revetment  is  now  in  fair  condition,  but  some  repairs  to  old  work 
near  the  low-water  line  are  urgently  required  during  next  low-water  season.  The 
cost  of  these,  however,  will  be  light,  probablv  not  exceeding  $6,000.  Some  of  the 
bad  holes  near  the  top  of  the  bank  should  be  filled  with  brush  to  break  up  the  eddies, 
and  it  is  very  probable  that  the  revetment  should  be  somewhat  extended  downstream 
to  insure  any  further  loss  at  the  point  and  a  widening  of  the  cross  section  of  the  river 
opposite  the  Memphis  Bar.  This  work,  however,  will  no  doubt  have  to  be  delayed 
until  future  appropriations  are  available. 

WOLF  BIVBR,   TENNESSEE. 

Preparatory  to  work,  the  dredge  Wolf  was  docked,  repaired,  and  the  machinery 
overhauled,  and  two  dump  scows  were  built  by  hired  labor  at  the  Government  fleet 
at  Memphis. 

The  scows  were  denigned  in  this  office  and  are  80  feet  long,  20  feet  wide,  6  feet  deep, 
with  two  side-dump  hoppers  with  capacity  of  80  cubic  yaras  per  scow  when  hoppers 
are  even  full. 

The  dredge  was  moved  to  Wolf  River  July  24,  1900;  dredging  began  on  the  26th 
and  continued  until  November  21,  when  operations  were  suspended  on  account  of  the 
rapidly  rising  river. 

The  season  was  a  Buccespful  one,  the  river  being  kept  open  for  navigation  during 
the  entire  low-wat^r  period,  except  for  a  few  davs  only  durmg  the  lowest  stage  when 
the  dredge  was  cutting  through  two  small  shoals.  The  result  was  that  the  sawmill 
owners  were  enabled  to  tow  in  an  adequate  supply  of  logs  and  to  keep  the  mills 
steadily  in  operation. 

The  stage  of  the  river  was  higher  than  during  the  previous  low-water  season.  The 
lowest  stages  were:  August,  2.8  feet;  Septemoer,  1.9  feet;  October,  4.6  feet,  and 
November,  5.6  feet.  Had  the  river  kept  below  the  2-foot  stage  for  any  considerable 
time,  navi^tion  would  have  been  seriously  interrupted,  as  the  dredging  plant  would 
have  been  inadequate  to  the  work.  No  trouble  was  experienced  in  maintaining  a 
good  channel,  about  6  feet  deep,  from  the  mouth  to  the  railroad  incline,  and  with 
the  use  of  the  dump  scows  to  remove  the  dredgings,  I  think  this  depth  could  easily 
have  been  maintained  down  to  the  zero  of  the  Memphis  gauge.  This  portion  of  the  . 
river  flows  over  a  bed  of  mud  and  clay  in  places  mixed  with  sand.  Above  the  incline 
and  to  the  mouth  of  Loosa  Hatchie  River,  there  is  considerable  mud  and  clay  in 
the  bed,  but  the  shoals  are  sand.    Above  Loosa  Hatchie  coarse  sand  mixed  inth 
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gravel  predominates,  and  at  an  observed  locality  the  bed  did  not  scour  from  the 
effects  of  a  5J-foot  per  second  current  flowing  over  it  for  two  days. 

When  the  river  lell  to  below  the  3-foot  st^e  there  was  not  enough  water  over  the 
shoals  to  permit  loaded  dump  scows  to  float  them.  So  when  such  condition  pre- 
vailed a  cut  was  first  made  through  the  shoal,  the  material  being  cast  to  one  side; 
then  later  the  cut  was  enlarged,  loading  in  the  scows. 

Up  to  August  20  the  dredge  and  its  attending  towboat  were  operated  during  day- 
time only,  but  on  August  21  double  crews  were  put  on  each,  and  until  the  close  of 
the  season  on  November  21,  the  dredge  was  run  sixteen  hours  per  day.  The  dredg- 
ing machinery  worked  quite  satisfactorily;  no  serious  delays  occurred,  and  only 
forty-nine  hours  were  lost  by  repairs  during  the  entire  season. 

Summarizing  the  work  done,  there  were  removed  as  follows: 
From  the  mouth  to  the  railroad  inc^line,  lennrth  of  cut,  2,000  feet:  Cubic  yards. 

Cast  on  the  bank 1,416 

Removed  by  scows 27,760 

Total 29,176 

From  the  shoal  at  mouth  Bayou  Gayoso,  lenjjth  of  rut,  500  feet: 

Cast  on  the  bank 1,850 

Removed  by  scows 4,480 

Total 6,330 

From  the  shoal  above  old  waterworks,  length  of  cut,  800  feet: 

Cast  on  the  bank 3,500 

Removed  by  scows 6, 240 

Total 9,740 

From  the  shoal  below  Anderson-TuUy  mill,  length  of  cut,  oOO  feet: 

Cast  on  the  bank 3,260 

From  the  shoal  above  the  railroad  bridge: 

Cast  on  the  bank 6,130 

In  ally  a  total  of  54,636  cubic  yards  were  removed,  of  which  16,156  cubic  yards 
were  cast  on  the  bank  and  38,480  cubic  yards  loaded  in  scows  and  dumped  in*  deep 
water  in  the  Mississippi  River. 

In  addition  to  the  above,  72  saw  logs,  29  snags,  6  piling,  and  3  pieces  of  tramway 
track  were  removed. 

The  field  cost  was  as  follows: 
For  operating  dredge: 

Labor $3,141.66 

Fuel 600.00 

Machinery  repairs 222. 19 

Oils  and  engineer's  supplic:} 144. 06 

Miscellaneous  materials 21. 87 

$4,129.78 

For  operating  tow  boa  l: 

Labor... 1,849.92 

Fuel 210.61 

2,060.53 

Total  cost 6,190.31 

Field  cost  per  cubic  yard  of  material  dredged,  including  cost  of  removing  snags, 
logs,  etc,  was  11.33  cents. 

The  total  expenditures  on  Wolf  River  from  May  1,  1900,  to  April  30,  1901,  were  as 
follows: 

For  building  two  dump  scows $6, 571. 75 

Repairs  to  (fiedgje 407.73 

Dredging  operations,  including  towing 6, 190. 31 

Surveys 257.56 

Care  of  plant 549.98 

Memphis  ofiice  expenses 602. 74 

Total ". 14,580.07 

Sup.  Eng.—Ol 17 
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As  the  present  dredging  plant  is  of  too  small  capacity  to  keep  the  river  properly 
open  during  low  water,  it  should  be  increased  by  adding  a  light-draft  dredge  of 
the  orange-peel  bucket  type;  this  to  be  used  to  cast  on  the  bank  when  the  water  is 
quite  shoal,  otherwise  to  load  in  scows,  of  which  one  additional  will  be  required. 
The  above  would  cost  not  over  |10,000  for  the  dredge  complete,  and  not  over  $3,500 
for  the  scow,  and  the  present  tender  boat  would  be  sufficient  to  do  the  towing  for 
both  dredges,  thus  reducing  the  cost  per  cubic  yard  removed. 

To  make  good  low-water  navigation  from  the  mouth  to  the  county  bridge,  a  dis- 
tance of  nearly  3  miles,  will  require  the  removal  of  about  250,000  cubic  yards  of 
material  from  the  bed  of  the  river,  and  as  this  material  is  principally  coarse  sand 
with  considerable  gravel,  it  no  doubt  required  many  years  to  fill  to  its  present  eleva- 
tion, and  when  once  removed  I  believe  it  will  require  many  years  to  again  silt  up. 

With  the  dredging  plant  increased  as  above  proposed,  and  about  $10,000  per 
annum  for  operating  expenses,  there  should  be  obtained  in  four  working  seasons  a 
navigable  channel  6  feet  depth  at  zero  stage  all  the  way  up  to  the  county  bridge. 

R^pectfully  submitted. 


Oapt  R   EVELETH  WiNSLOW, 

Corpt  of  EngineerSy  U,  S.  A. 


W.  M.  Rees,  AatigtarU  Engineer, 


RBPOBT  OF  ICE.  AUG.  J.  NOI/TT,  ASSISTANT  ENOINEEE,  ON  CARE  OP  AND  BSPAIBS  10 
PLANT  FOR  YEAS  ENDING  APRIL  30,  1901. 

Memphis,  Tenn.,  April  SO,  1901. 
Captain:  I  have  the  honor  to  submit  my  report  of  the  operations  of  the  ''care  of 
and  repairs  to  plant"  party  for  the  twelve  months  ending  April  30, 1901. 

WOLF  RIVER  PLANT. 

Dredge  Wolf. — This  machine  was  docked  for  the  purpose  of  making  repairs  to  hull 
and  calking  bottom.  At  the  dipper  end  several  of  the  bottom  plank  were  badly 
shattered  by  contact  of  the  dipper.  These  damaged  sections  were  cut  out  and  new 
pieces  fitted  in.  The  entire  end  was  sheathed  all  the  way  across  with  three  strakes 
of  4  by  12  inch  oak,  this  sheathing  to  receive  the  impact  of  the  dipper,  and  tiius  pro- 
tect'the  hull.  The  stern  spud  was  moved  inboard  over  the  springing  line  of  the  rake, 
and  a  strong  well  for  it  was  built  up  from  the  bottom  to  under  side  of  deck.  One  of 
the  side  spuds  being  badly  shattered  on  the  holding  end,  and  the  balance  of  the 
stick  being  still  sound,  the  spud  was  reversed  so  as  to  bring  the  faulty  end  where  it 
would  have  no  strain  to  sustam.  This  reversal  necessitated  the  extension  of  the  iron 
racks.  New  pins  for  sheaths  and  new  bolts  for  chains  were  made.  The  hollow 
gudgeon  at  the  foot  of  the  boom  showing  two  bad  cracks  in  the  casting,  this  was 
strengthened  by  a  steel  plate  properlv  fitt^  and  bolted. 

Dump  8COWS. — ^Two  double  bin  side  dump  scows  were  built.  Each  scow  has  a 
CBLj^sdty  of  80  cubic  yards  of  material.  Construction  of  these  was  begun  April  9  and 
completed  August  2.  The  scows  are  80  feet  long,  20  feet  wide  across  deck,  and  5  feet 
deep.  The  sides  are  battered  3  inches  to  the  foot.  They  have  been  in  constant  use 
nearly  five  months,  and  have  worked  very  satisfactorilv. 

Steamer  H,  L.  Abbot. — ^The  hull  was  repaired  and  calked  above  the  light-load  line; 
nosing  and  chocks  repaired,  wheel  rebuilt,  new  stock  for  balance  rudder  made,  rud- 
der blade  repaired,  and  machinery  overhauled  and  lined  up.  From  Jui^  17  to 
August  21  the  boat  was  engaged  on  survey  duty  at  Plum  Point  and  Memphis  Har- 
bor, after  which  it  was  attached  to  the  Wolf  River  dredging  outfit,  relieving  the 
steamer  Oraham. 

OONBTRUCnON  PLANT. 

Owing  to  the  small  allotment  for  repairs  to  plant  and  the  lateness  of  the  season 
before  this  allotment  became  available,  the  repairs  consisted  mostly  in  patching  up 
such  plant  as  was  required  for  the  season's  construction  work  sufficientiy  to  make  it 
serviceable  for  the  coining  work. 

Steamer  Chisca. — ^The  outer  circle  of  the  steering  wheel,  which  had  only  a  2}-inch 
face  to  engage  the  6-inch  faces  of  the  friction  pmions,  and  which  disproportion  of 
surfaces  caused  frequent  slipping  of  the  rudders,  was  entirely  removed  and  a  new 
circle  with  5i-inch  face  substituted.  The  pinions  were  trued  up  in  the  lathe.  A 
broken  gland  on  the  "doctor''  was  replaced  with  a  new  one,  furaacea  were  rebuilt. 
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new  fire  door  and  poker-hole  liners  put  in,  and  the  machinery  overhauled  and  lined 
up.  The  boat  was  calked  while  afloat,  and  the  entire  exterior  received  one  coat  of 
wnite  lead.  A  6-inch  square,  double  cylinder,  single  actinp;  Buffalo  Forge  Company 
dynamo  engine  was  set  up  to  replace  the  old  Racine  engme  wrecked  tne  previous 
year. 

Steamer  lYton.— This  boat  was  put  into  serviceable  condition  mainly  for  the  pur- 
pose of  having  a  reserve  boat  in  case  one  of  the  others  should  be  disabled.  It  did 
not  go  into  commission.  The  present  condition  of  the  vessel  is  poor,  and  as  there  is 
no  money  on  hand  for  repairs,  a  rapid  deterioration  will  result  during  the  ensuing 
year.  The  boat  sliould  Ikj  taken  out  on  the  ways  to  have  its  stem  chained  up  and  to 
receive  extensive  repairs  to  hull  and  deck,  provided  it  is  then  found  worthy  oi  repair, 
which  is  very  much  doubted. 

Stmmer  H.  M.  Graham. — ^This  vessel  was  docked  to  have  hog  chains  adjusted.  Had 
engines  lined  up,  furnaces  rebuilt,  and  generally  overhauled.  The  boat  acted  as 
tender  to  the  Woli  River  outfit  until  relieved  by  the  Abboty  after  which  it  was  detailed 
for  duty  with  the  construction  i>arty,  experimental  dikes.  This  boat  badly  needs  a 
new  cabin,  the  one  now  on  it  being  the  original  one  built  in  1879. 

Steamer  Itasca. — ^This  boat  was  docked  to  have  bottom  scraped  and  painted  and  to 
have  repairs  made  to  rudder  gudgeons  and  pintles;  200  loose  rivets  were  cut  out  of 
wheel  and  others  put  in.  During  the  construction  season  the  boat  had  to  be  sent  to 
Memphis  to  have  a  new  half  sheet  put  into  boiler. 

Quarter  boat  Amelia. — This  boat  was  docked  and  calked  all  around  and  otherwise 
repaired. 

Quarter  boat  Afississippi. — ^This  boat  was  docked  and  treated  like  the  AmeUa,  Con- 
dition of  hull  very  poor.     Requires  rebuilding. 

The  other  quarter  boats  received  slight  repairs. 

Store  boat  No.  8. — Slight  repairs. 

Machine  shop  No.  1. — The  single  boiler  heretofore  in  use  was  of  too  small  a  steam- 
ing capacity  to  furnish  steam  sufficient  to  run  all  of  the  machine  tools  at  once.  This 
boiler  had  also  been  bagged  on  account  ot  being  overworked,  hence  two  pile-driver 
boilers  were  brought  from  the  Luxora  warehouse  and  set  up.  The  boat  also  received 
minor  repairs  to  hull  and  cabin,  such  as  calking,  renewing  timber  heads,  putting  in 
engraving  pieces  in  the  gunwales,  repairing  roof,  etc. 

Hydraimc  grader  No.  B. — Had  hull  patched  and  calked  without  docking,  roof 
repaired  and  painted,  and  machinery  thoroughly  overhauled. 

Hydraulic  grader  No.  40. — This  machine  did  not  go  into  service,  as  it  is  no  longer 
seaworthy,  and  has  been  beached  to  avoid  loss  of  machinery. 

Pile  drivers  Nos.  19  and  SO. — These  were  docked  to  have  bottoms  and  sides  patched. 
It  wa's  found  that  they  were  so  completely  decayed  that  all  that  could  be  done  was 
to  patch  them,  if  possible,  sufficiently  to  keep  them  afloat  for  another  year.  The 
decks  and  roofs  were  patched  and  machinery  overhauled.  Only  one  of  these  machines 
was  sent  out  on  construction.  They  are  entirely  unseaworthy  and  not  worthy  of 
repair.    They  have  been  beached  to  avoid  loss  of  machinery. 

Pile  driver  No.  6  {St.  Louis). — This  machine,  before  taking  the  field,  had  to  be 
docked  to  have  a  decayed  section  of  stem  and  rake  repaired. 

Mooring  barges, — These  barges,  four  in  number,  were  (»lked,  had  decks  patched, 
and  decayed  or  broken  timber  heads  renewed. 

Mattress  barges. — Nos.  9308  and  9312  were  docked  to  have  hulls  repaired  and 
calked.  The  rakes  had  to  be  entirely  renewed  and  a  number  of  new  bottom  plank 
put  in,  new  way  stanchions  and  new  ways  put  in  where  necessary,  broken  or  decayed 
timber  heads  renewed,  and  decks  patched.  The  condition  of  these  is  poor.  They, 
as  well  as  Nos.  1  and  2  and  5  and  6,  the  latter  two  built  in  1893  at  Efizabeth,  Pa., 
will  require  complete  rebuilding. 

Nos.  218,  9302,  9314,  and  9316  are  for  use  in  construction  of  experimental  dikes. 
They  were  docked  and  patched  as  well  as  their  condition  would  permit,  the  object 
being  to  render  them  serviceable  for  the  coming  season's  work.  Repairs  to  ways, 
timber  heads,  etc.,  were  made.  They  were  also  fitted  with  a  device  to  prevent  pre- 
mature sliding  off  of  the  section  of  dike  under  construction.  This  device  consists, 
essentially,  of  a  set  of  twelve  chocks  to  each  pair  of  coupled  baives,  which  are  set  up 
a^nst  the  heel  of  the  section  building  and  then  firmly  locked.  They  are  tripped 
simultaneously  from  one  end  of  the  bai^ges  when  it  is  desired  to  launch. 

Bargesy  framed,  i^^5.— Numbers  202  and  227  were  docked,  had  decayed  stem  pieces 
renewed,  decayed  planking  replaced,  decks  patched,  new  timberh^uis  put  in  where 
necessary,  ana  were  calkea  all  around. 

Barges f  ounwale,  189S. — Eight  of  these  were  docked  to  receive  only  such  repairs  as 
would  make  them  serviceable  for  the  season's  work.  They  are  all  in  poor  condition 
and  this  remark  applies  to  all  but  four  of  this  class  of  bflj'ges.    The  exceptions  are 
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the  fonr  that  were  rebailt  in  1899.  These  four  are  in  good  condition  and  are  the 
only  baizes  safe  to  carry  heavy  cargoes. 

Barges,  models  1894, — ^Ten  of  these,  which  is  the  entire  number  of  that  daas  of 
bargee,  were  docked  and  after  having  the  worst  places  patched  by  the  insertion  of 
sound  for  decayed  planking,  were  calked,  had  decks  patched,  tlmberheads  renewed 
where  necessary,  stems  repaired  where  too  far  gone,  and  some  half  floors  put  in. 
These  baiyes  are  no  longer  seaworthy  for  any  but  light  cargoes. 

Barges  J  Plum  Pcird,  1889, — ^The  last  one  of  this  class  of  baij^  was  beached  to  await 
the  action  of  the  inspection  officer.  When  that  officer  arrived  the  baxge  was  sub- 
merged and  hence  it  was  dropped  by  affidavit. 

MsceUaneous  repairs, — ^Three  50-foot  flats  were  patched  for  use  in  the  field.  Two 
new  calking  flats  were  built.  Eight  skiffs  repaired.  Necessary  repairs  to  tools  and 
appliances  were  made;  also  repairs  to  that  portion  of  the  plant  that  did  not  go  into 
service  this  season,  but  these  repairs  were  only  of  such  a  nature  as  to  keep  the  plant 
afloat. 

Five  bai^ges  and  one  50-foot  flat,  transferred  to  Capt  Mason  M.  Patrick,  Corps  of 
Engineers,  U.  S.  A.,  in  1899,  were  retransferred  to  the  district  officer.  One  bai^pe, 
No.  9319,  is  stiU  with  the  dredge  fleet,  subject  to  return  upon  demand. 

The  plant  has  been  increased  by  the  building  of  two  dump  scows  and  two  calking 
flats.  Also  by  retransf er  of  flve  baiges  and  one  flat  It  has  been  reduced  by  dropping 
one  baree  bjr  affidavit. 

The  plant  is  now  in  v^  poor  condition  and  will  require  extensive  repairs  to  restore 
it  to  a  seaworthy  condition.  With  the  exception  of  four  bai^ges,  rebuilt  in  1899^  the 
plant  has  for  several  years  received  only  patchwork  repairs,  but  now  most  of  it  is 
beyond  patching  and  nothing  but  complete  rebuilding  is  recommended.  Especially 
is  this  true  of  the  barges.  Tney,  and  especially  those  built  in  1893,  are  in  such  con- 
dition that  any  attempt  to  do  further  patching  would  be  a  waste  of  mone]^. 

Owing  to  the  failure  to  receive  an  appropriation  this  year,  the  probabilities  are  that 
no  work  of  repairing  can  be  done  for  tne  next  fourteen  months,  and  that  during  this 
time  deterioration  will  continue  so  that  when  repairs  are  resumed  the  plant  wfll  be 
found  in  much  worse  condition  then  than  it  now  is.  It  wiU  require  careful  watch- 
ing to  keep  some  of  the  plant  afloat  that  long.  There  are  24  of  the  1893  barges, 
including  those  changed  into  mat  bargee  and  excluding  those  rebuilt.  A  consen^a- 
tive  estimate  of  the  cost  of  rebuilding  these  is  $1,600  each,  which  is  e(][uivalent  to  50 
per  cent  of  flrst  cost.  The  1894  barges  are  at  present  in  better  condition  than  the 
others,  but  owing  to  higher  price  of  oak  over  pine  they  will  cost  about  tiie  same  for 
repairs,  or  a  little  less  than  half  of  the  original  cost 

The  steamers,  with  the  exception  of  the  TVton,  are  in  fair  condition  as  yet,  but  all 
will  require  repairs  next  season.  The  Grahanif  in  addition  to  other  repairs,  will 
have  to  nave  a  new  cal)in,  the  one  now  on  the  boat  being  the  original  one  built  in 
1879,  and  is  hardly  habitable  now.  The  JHtarif  it  is  feared,  will  De  found  hardly 
worthy  of  repair  next  year. 

Grader  No.  40  and  pile  drivers  Nos.  19  and  20  are  beyond  repair  and  have  been 
beached  to  prevent  sinking  and  loss  of  valuable  machinery.  The  two  pile  drivers 
are  the  last  of  the  once  large  fleet  of  these  machines  belonging  to  the  flrst  and  second 
districts,  and  their  retirement  leaves  us  without  a  pile  driver.  A  new  hull  for  the 
reception  of  the  machinery  of  grader  No.  40  and  at  least  one  new  pile-driver  hull 
should  be  built.  The  other  pile  driver  could  be  erected  on  one  end  of  the  new  hull 
for  the  pader. 

The  SIX  mattress  barges  are  practically  in  the  same  condition  as  the  1893  baizes 
and  will  require  rebuilding,  at  an  average  cost  of  $1,800  each.  To  restore  the  entire 
plant  to  a  condition  of  seaworthiness  will  require  $80,000. 

Cost  of  care  of  and  repairs  to  plant  from  May  1,  1900,  to  April  SO,  1901, 

Care  of  plant $10,003.44 

Steamer  Chisoa 668.40 

Steamer  Titan 253.04 

Steamer  Oraham 223. 55 

Steamer /toirca 240.72 

Steamer  ^66ot 837.72 

Dredge  Wolf 421.36 

Dump  scows 6, 57 1 .  75 

Quarter  boats 630.25 

Hydraulic  grader  No.  2 389.47 

Pile  drivers 443.89 

Machine  shop  No.  1 318.64 
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Mooring  barges $484. 98 

Mattress  barges 485. 53 

Flats 197.63 

Barges 5,896.61 

Miscellaneous  repairs 142. 92 

Towing 960.62 

Total 29,170.52 

Respectfully  submitted. 

Aug.  J.  NoLTY, 
Assistant  Engineer, 
Oapt  £.  Eyblkth  Winslow, 

Corps  of  Engineers^  U.  &  A* 
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ApprcprvaJHon  fcT  improving  Mississippi  River ^  First  and  Second  districts, 
mCKMAN,  KT. 

July    1,1900.  Balance  unexpended 13,063.11 

June  30, 1901.  Amount  expended  during  fiscal  year 649. 72 

July    1,1901.  Balance  unexpended 2,413.39 

July    1,1901.  Outstanding babilitlee 200.00 

July    1,1901.  Balance  available 2,213.39 

NEW  MADBID,  MO. 

July    1,1900.  Balance  unexpended $4,395.89 

June  30, 1901.  Amount  expended  during  fiscal  year 630. 49 

July    1,1901.  Balance  unexpended 3,765.40 

July    1, 1901.  Outstanding  liabilities 165.40 

July    1,1901.  Balance  available 3,600.00 

CARUTHERSVILLE,  MO. 

July    1,1900.  Balance  unexpended $1,076.39 

June  30, 1901.  Amount  expended  during  fiscal  year 675. 00 

July    1,1901.  Balance  unexpended 401.39 

July    1, 1901.  Outstanding  liabilities 51. 39 

July    1,1901.  Balance  available 350.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1«03 50,000.00 

PLUM  POINT  REACH. 

July    1,1900.  Balance  unexpended $118.03 

July    1, 1900.  Amount  allotted  from  appropriation,  sundry  civil  act  of 

JuneO,  1900 80,000.00 

80  118  03 

June  30, 1901.  Amount  expended  during  fiscal  year 73|  473!  43 

July    1,1901.  Balance  unexpended 6,644  60 

July    1,1901.  Outstanding  liabilities 144.60 

July    1,1901.  Balance  available 6,500.00 

Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 

80,1903 100,000.00 
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BXPEKUf  ENTAL  DIKES. 

Jaly    ly  1900.  Amount  aDotted  from  appropriatioD,  sondrv  civil  act  of 

June  6,  1900 ' $20,000.00 

Joly  24, 1900.  Amoont  received  by  transfer  from  secretary  Mu^eLssippi 

Biver  Commifision 20,995.44 

40,996.44 

May  7, 1901.  Amount  deposited  to  credit  of  Treasurer  of  United  States 
on  account  appropriation  for  improving  Mi:<Hissippi 
Biver,  being  a  portion  of  allotment  for  exi>eriinental 
dikes,  which  was  withdrawn  by  resolution  of  Mii^sis- 
sippi  Biver  Commission 11,000.00 

June  30, 1901.  Amount  expended  during  fiscal  year 29,995.44 

40,995.44 
PRESERVATION  OP  WORKS  AT  HOPEPIELD  BEND. 

July    1,1900.  Balance  unexpended $1,421.69 

July    1, 1900.  Amount  allotted  from  appropriation,  sumlrv  civil  act  of 

June6,  1900 1 50.000.00 

51,421.69 
June30,1901.  Amount  expended  during  fiscal  ycur 43,001.69 

July    1,1901.  Balance  unexpended 8,420.00 

July    1,1901.  Outstanding  liabilities 120.00 

July    1,1901.  Balance  available 8,300.00 

Amount  that  can  be  profitably  expended  in  fiscal  yeai*  enaing  Juue  U), 

1903 30,000.00 

MEMPHIS.  TI:NN. 

July    1,1900.  Balance  unexpended $8,282.34 

June  30, 1901.  Amount  expended  during  fiscal  year 1, 774.  S:J 

July    1,1901.  Balance  unexpended 6,507.51 

Amount  that  can  be  profitably  expended  iu  iiciul  year  ending  J uao  30, 
1903 : 20,000.00 

HELENA.  AKK. 

July    1,1900.  Balance  unexpended $3,042.44 

June  30, 1901.  Amount  expended  during  fiscal  year 667. 92 

July    1,1901.  Balance  unexpended 2,374.52 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903 30,000.00 

UFl'ER  ST.  FRANCIS  LEVEK  DISTRICT. 

July    1,1900.  Balance  unexpended $308.78 

July    1, 1900.  Amount  allotted  from  appropriation,  sundry  dvil  act  of 

JuneO,  1900 20,-000.00 

20, 308. 78 
June30,1901.  Amount  expended  during  fiscal  year 20,308.78 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903 50,000.00 
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LOWER  ST.  FRANCIS  LEVEE  DISTRICT. 

July    1,1900.  Balance  unexpended $10,405.20 

July    1, 1900.  Amount  allotted  from  appropriation,  sundry  civil  act  of 

June6,  1900 114,500.00 

May    6, 1901.  Amount  received  by  transfer  from  allotment  for  preser- 
vation of  works  at  Walnut  Bend 1,800.00 

126, 705. 20 

May    6,1901.  Amount  transferred  to  allotment  for  plant $7,500.00 

June  30, 1901.  Amount  expended  in  fiscal  year 87,003.69 

94,503.69 

July    1,1901.  Balance  unexpended 32,201.51 

July    1,1901.  Outstanding  liabilities $200.00 

July    1, 1901.  Amount  covered  by  uncompleted  contract 15, 663. 85 

15, 863. 85 

July    1,1901.  Balance  available 16,337.66 

Amount  that  can  be  profitably  expended  in  fiiscal  year  ending  June  30, 

1903 125,000.00 

PRESERVATION  OF  WORKS  AT  WALNUT  BEND. 

July    1,1900.  Balance  unexpended $1,856.59 

May    6, 1901.  Amount  transferred  to  allotment  for  Lower  St. 

Francis  Levee  distxict $1,800.00 

June  30, 1901.  Amount  expended  during  fiscal  year 56. 59 

1,856.59 

WHTTB  RTVER  LEVEE  DISTRICT. 

July    1.1900.  Balance  unexpended $13,690.52 

July    1,1900.  Amount  allotted  from  appropriation,  sundry  civil  act  of 

June  6,  1900 60,000.00 

73,690.52 
June  30, 1901.  Amount  expended  in  fiscal  year 58, 953. 60 

July    1,1901.  Balance  unexpended 14,736.92 

July    1,190L  Outstanding  liabilities $100.00 

July    1, 1901.  Amount  covered  by  uncompleted  contract 8, 774. 62 

8,874.62 

July    1,1901.  Balance  available 5,862.30 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903 100,000.00 

UPPER  YAZOO  LEVEE  DISTRICT, 

July    1,1900.  Balance  unexpended $23,229.42 

July    1, 1900.  Amount  allotted  from  appropriation,  sundry  civil  act  of 

June  6,  1900 94,000.00 

117,229.42 
May    6, 1901.  Amount  transferred  to  allotment  for  plant. , . .  $6, 500. 00 
June  30, 1901.  Amount  expended  in  fiscal  year 84,084. 20 

90, 584. 20 

July    1,1901.  Balance  unexpended 26,645.22 

July    1,1901.  Outstanding  liabilities $200.00 

July    1, 1901.  Amount  covered  by  uncompleted  contract 16, 131. 75 

■■ 16, 331. 75 

July    1,190L  Balance  available 10,313.47 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903 76,000.00 
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July    1,1900.  Balance  unexpended $1,356.93 

July    1, 1900.  Amount  allotted  from  appropriation,  sundry  civil  act  of 

June  6, 1900 5,000.00 

6,356.93 

June  30, 1901.  Amount  expended  in  fiscal  year 6, 024. 98 

July    1,1901.  Balance  unexpended 331.95 

July    1,1901.  Outstanding  liabilities 75.00 

July    1,1901.  Balance  available 256.95 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903 5,000.00 

PLANT. 

July    1,1900.  Balance  unexpended $453.32 

July    1, 1900.  Amount  allotted  from  appropriation,  sundry  civil  act  of 

June  6,  1900 25,000.00 

May    6,1901.  Amount  transferred  from  allotments  for  Upper  Yazoo 

and  Lower  St  Francis  Levee  districts 14,000.00 

39,453.32 

June30,1901.  Amount  expended  during  fiscal  year 21,694.72 

July    1,1901.  Balance  unexpended 17,758.60 

July    1,1901.  Outstanding  liabilities 300.00 

July    1,1901.  Balance  available 17,458.60 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903 80,000.00 

APPROPRIATION  FOR  IMPROVING  HARBOR  AT  MEMPHIS.  TENN.  (WOLF  RIVER). 

July    1,1900.  Balance  unexpended $11,485.62 

June  30, 1901.  Amount  expended  during  fiscal  year 11, 347. 25 

July    1,1901.  Balance  unexpended 138.37 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903 35,000.00 

MISCELLANEOrs. 

Aug.  21, 1900.  Amount  received  from  proceeds  of  Government  property.  $82. 00 
Feb.  25, 1901.  Amount  received  of  B.  F.  Dame^  for  rent  of  island  in 

Mississippi  River,  near  Australia,  Miss.,  for  year  1901.  1. 00 

83.00 

Aug.  21, 1900.  Amount  deposited  to  credit  of  Treasurer  of  the  United 

States,  on  account  proceeds  Government  property 82. 00 

Feb.  25, 1901.  Amount  deposited  to  credit  of  Treasurer  ot  the  United 
States,  on  account  of  rent  of  island  in  Mississippi  River, 

near  Australia,  Miss.,  for  year  1901 1.00 

83.00 
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Abstract  of  contracts  in  force  April  SO^  1901,  in  first  and  second  districtSy  improving 

Mississippi  River. 


Names  of  contractors. 


For  what  work. 


Rate 

pir 

cubic 

yard. 


Date  of 
approval. 


Date  of 
begin- 
nine 
work. 


Date  of 
expira- 
tion of 
contract. 


Aderholdt  A  Lowrance 
J.H.Gary | 


Z.T.  Anderson. 


Levee  work  in  Upper  Yasoo  Levee 

district,  station  8/9  to  11/0. 
Levee  work  in  Lower  fSta.  61/42  to  (M/14. , 

St.  Francis  Levee{Sta.  82/44  to 87/26.. 

district  ISta.  96^26  toW/0... 


Levee  work  in  White  Blver  Levee  dis- 
15 
trict,  station  gz^  to  1<V0. 


Cents. 
19.87 

124 
12* 


24i 


1900. 
Sept.  20 


jocI 


It.   26 


1901. 
Mar.  16 


1900. 
Oct.   25 


Nov.  27 


1901. 
May    1 


1901. 
Jan.  81  a 


Dec.  81 


Dec.  81. 


aExtended  thirty  days.    Contract  time,  as  extended,  expired.    Work  is  being  completed  by  the 
United  States. 


List  of  civilian  engineers  employed  on  work  of  river  and  harbor  improvem^ent,  first  and 
second  districts,  improving  Anssissippi  River,  in  charge  of  Oapt.  E.  Eveleth  Winslow, 
Corps  of  Engineers,  from  May  1, 1900,  to  April  SO,  1901. 


Name  and  address. 

Time 
em- 
ployed. 

Com- 
pensap 

tion 

per 
month. 

Where  employed. 

Work  on  which  employed. 

W.M.Reefl.  Memphis, 
Tenn. 

Aa«.  J.  Nolty,  Mem- 
phis, Tenn. 

Ghas.LeVasBenT,Mem- 
phis,  Tenn. 

A.  P.  Kllpatrick,  Mem- 
phis, Tenn. 

M.  Gardner,  Memphis, 
Tenn. 

C.  H.  Purvis,  Helena, 

Monihs. 
12 

12 

12 
12 

12 
12 

•260 
176 

166 

166 

140 
140 

Memphis,  Tenn 

Memphis,  Tenn.,  and 
various  points  on 
Mississippi  River. 

Memphis.  Tenn.,  and 
in  the  field. 

Memphis,  Tenn.,  and 
various  points  in 
Upper  and  Lower 
St.  Francis  Levee 
districts. 

MemphLs,Tenn.;  Hol- 
lywood, Miss.;  Fri- 
ars Point,  Miss. 

Helena,  Ark 

Principal    oflSce  assistant;    general 
superintendence   of  construction; 
plans  for  work  at  various  locali- 

Care  and  repair  of  plant;  oonstmc- 
tion  and  repair  of  revetment  at  va- 
rious points  on  Mississippi  River; 
oonatnictionof  experimental  dikes. 

Surveys  and  examinations;  draft- 
ing and  computing  in  office. 

Upper  and  Lower  St.  Francis  Levee 
dfi^cts. 

Construction  and  repair  of  levees  in 
Upper  Yazoo  Levee  district. 

Construction  and  repair  of  levees  in 

Ark. 

White  River  Levee  district. 

Summary  of  commerce  at  the  port  of  Memphis,  Tenn.,  by  river  only,  from  July  1, 1900,  to 

December  SI,  1900. 


Tons. 

CJotton 20,511 

Cottonseed 23,567 

Seed  cotton 518 

Lumber 5,183 

Saw  logs 75,000 


Tons. 

Coal 55,422 

Livestock 2,002 

Grain 5,354 

Provisions 21, 145 

Miscellaneous  merchandise 15, 996 


Note. — In  addition  to  the  above  there  is  a  lai^  amount  of  commerce  brought  past 
Memphis  in  '^through"  boats,  oi  which  no  record  is  obtainable.   ^ 
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LiM  of  steamboats  arriving  at  arid  depariiatj  from  the  port  of  Memphis,  Te.itn.^  from  Jnhj 
i,  1900,  to  Dtct'inber  Ji,  1900. 


Name  of  vessel. 


Glaas. 


Ton- 
nage. 

Draft 
(loaded). 

Number 
of  ar- 
rivals. 

Number 

of  de- 
partures. 

Number 
of  pas- 
sengers. 

Feel. 

696 

8 

84 

34 

18,669 

451 

6 

12 

12 

1,787 

1,090 

10* 

8 

8 

706 

932 

n 

2 

2 

66 

293 

8 

76 

76 

16,606 

433 

8 

46 

46 

9,699 

M6 

46 

46 

8,087 

146 

7 

7 

1,187 

546 

19 

19 

4,8M 

384 

28 

23 

6.826 

334 

24 

24 

6,988 

166 

15,000 

92 
64 
87 

5' 

8 

11 
16 
18 

11 
16 
18 

, 

Tons  of 
freight 


KateAdAms Side-wheel... 

Julia Stem-wheel  .. 

John  K.  Speed do 

New  South Side-wheel  ... 

James  Lee do 

Robert  E.  Lee do 

GeoniaLee Stem-wheel . . 

OraLee do 

Ferd.  Herold do 

ReesLee do 

PetenLee ' do 

Chas.  H.  Organ  a do 

L.E.Patton6 | do 

JoyPattonb ' do 

J.C.  AUee5 | do 


12,409 

3,694 

6,116 

513 

16,069 

U,796 

14,083 

1,292 

12,232 

4,017 

8,746 

3,676 

15,840 

82,016 

31,920 


a  Ferry  steamer  between  Memphis  and  West  Memphis  and  Hopefleld,  Ark.,  making  three  round 
trips  daily- 

b  These  three  towboats  operate  ten  barges  and  also  tow  logs  in  rafts  for  Memphis  saw  mills  from 
points  between  Cairo,  111.,  and  Greenville,  Miss. 


Appendix  3. 

RsFOBT  OF  Oapt.  Chablbb  L.  Potter,  Corrs  of  Enoineebs,  upon  Operations  in 

THE  Third  District. 

United  States  Engineer  Office, 

Memphis,  Term.,  May  g5,  1901. 

Colonel:  I  have  the  honor  to  submit  the  following  report  of  operations  in  the 
Third  district,  improving  Mississippi  River,  from  May  1,  1900,  to  May  1,  1901 : 

The  Third  district  extends  from  the  Coahoma-Bolivar  County  line  on  the  left  bank 
(3d5  L.)  and  the  mouth  of  White  Kiver  on  the  right  bank  (393  R.)  to  the  latitude 
of  Warrenton,  Miss.  (607  L.J.  In  its  improvement  works  of  bank  protection  have 
been  executed  at  Lake  Bolivar  Front,  Ash  brook  Ne<'k,  Greenville  Harbor,  Lake 
Providence,  and  Delta  Point;  the  systematic  improvement  of  Lake  Providence  Reach 
was  attempted,  and  levees  have  been  constructed  and  enlarged  in  the  Upper  Tensas 
and  Lower  Yazoo  Levee  districts.  All  of  these  localities  are  shown  on  the  accom- 
panving  map  of  the  Third  district. 

The  operations  of  the  past  year  have  included  repairs  to  the  revetments  at  Ash- 
brook  Neck,  Greenville  Harbor,  and  repairs  and  extension  of  revetment  at  Lake 
Providence,  the  construction  and  maintenance  of  levees,  towing  stones,  brush,  and 
poles  for  the  season's  work,  the  repair  and  care  of  plant,  the  quarrying  and  towing 
of  stone  for  future  work,  and  the  usual  surveys. 

LAKE  BOLIVAR  FRONT  (417  miles  below  Cairo) . 

The  revetment  at  this  place  was  built  to  hold  a  bank  whose  caving  endangeied  a 
large  levee  across  the  head  of  Lake  Bolivar.  About  4,250  linear  feet  of  revetment 
were  constructed  in  1888-89,  and  repairs  were  made  in  1889,  1892,  and  1893.  Details 
of  the  work  are  given  in  the  Annual  Reports  of  1889,  page  2704;  1890,  page  3252: 
1893,  page  3752,  and  1894,  page  2919,  and  maps  accompany  the  reports  of  1889  ana 
1890. 

No  work  has  been  done  since  1894.  The  revetment  has  been  protected  heretofore 
by  the  making  dow^n  of  a  bar  from  the  lower  point  of  Island  No.  76,  but  this  bar 
has  been  cut  away  during  the  past  year,  and  a  deposit,  which  had  been  formed  on  the 
revetment,  removed  so  as  to  expose  the  latter  near  the  upper  end.  There  are  a  few 
breaks  in  the  revetment,  but  no  caving  has  yet  taken  p!a(;e,  and  there  is  a  tendency 
on  the  part  of  the  channel  to  take  a  course  outside  of  the  bar,  which  may  relieve  the 
situation.  This  work  may  reauire  some  repairs  in  the  future,  but  there  appears  to 
be  no  immediate  danger.  With  these  exceptions,  the  revetment  is  in  good  condi- 
tion for  a  length  of  3,775  feet  The  total  expenditures  under  this  allotment  have 
been  $145,358.04. 
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AfiHBBOOK  NBCK  (446  QiileB  below  Cairo). 

The  revetment  at  this  place  (see  accompanying  map  of  Ashbrook  Neck)  was  built 
to  prevent  a  threatened  cut-off,  the  minimum  distance  across  the  neck  having  been 
reduced  to  about  2,000  feet.  About  2,820  linear  feet  of  revetment  were  constructed 
in  1890-91,  4,300  feet  in  1891-92,  2,610  feet  in  1892-93,  1,475  feet  in  1894-95,  and 
repairs,  principally  to  upper  bank  paving,  were  made  in  1893-94  and  1897-98. 
Repairs  were  also  made  in  1899-1900.  A  levee  7,300  feet  long  was  built  along  the 
axis  of  the  neck  in  1891-92  to  prevent  flow  across  the  neck,  but  it  was  destroyed  in 
the  next  flood.  Details  of  the  work  are  given  in  the  Annual  Reports  of  1891,  page 
3639;  1892,  page  3170;  1893,  page  3752;  1894,  page  2920;  1895,  pace  3805;  1898,  page 
3370;  1899,  page  3537,  and  1900,  page  4825.  Maps  accompany  the  reports  of  1892, 
1893,  and  1900. 

The  approved  project  contemplated  the  construction  of  about  4,000  feet  of  channel 
mat  to  reenforce  the  work  from  the  point  where  repairs  were  made  in  1900  to  the 
upper  end  of  the  work,  and  the  repair  of  a  break  at  ranges  130  to  133,  all  at  a  cost  of 
$70,000.  The  original  work  being  of  the  woven  mat  type,  subject  to  frequent  breaks, 
it  was  tJiou^ht  advisable  to  cover  the  work  with  a  new  fascine  mat  250  feet  wide. 

The  break  extended  considerably  before  work  was  b^un,  and  it  was  considered 
necessary  to  build  a  small  pocket  mat  at  the  upper  end  to  prevent  the  flanking  of  the 
work  at  that  point.  To  do  this  work  it  became  necessary  to  use  $7,518.33  from  the 
allotment  for  general  repairs  to  existinff  works. 

The  project  was  fully  carri^  out  ana  the  work  left  in  good  condition.  For  details 
of  this  work  see  reports  of  Mr.  Arthur  Hider  and  Mr.  A.  Miller  Todd,  appended. 

The  revetment  covers  a  distance  of  nearly  10,000  feet  and  is  in  good  condition,  but 
may  need  some  repairs  in  the  future,  ana  should  be  reenforced'with  a  fascine  mat 
over  the  remainder  of  the  work. 

The  conditions  at  this  point  appear  to  be  improving.  The  current  was  not  so  strong 
along  shore  during  this  season's  work  as  heretofore,  and  the  line  of  drift  when  the 
river  rose  was  some  distance  out  from  the  bank.  As  will  be  seen  on  the  accompany- 
ing map,  the  low-water  line  on  the  opposite  bar  is  moving  westward. 

The  total  expenditures  on  this  work  since  the  last  Annual  Report,  including  those 
from  general  repairs  to  existing  works,  have  been  $84,684.69,  and  under  the  whole 
allotment  have  been  $567,458.^. 

OBEENviLLB  HABBOB  (478  mlles  below  Cairo). 

The  revetment  at  this  place  (see  accompanying  map  of  Greenville  Harbor)  was 
built  to  protect  the  town  of  Greenville,  which  was  rapidly  caving  into  the  river  when 
the  work  began,  in  1887.  The  first  project  was  to  hold  the  bank  with  submei^ed 
spur  dikes  consisting  of  cribs  resting  on  foundation  mats.  In  1887,  1888,  and  1889 
twelve  crib  dikes  were  built  and  one  longitudinal  pile  dike,  and  mats  were  placed 
between  some  of  the  spur  dikes.  Caving  continued,  however,  in  the  bend  above, 
and  during  the  flood  of  1891  the  upper  dikes  were  flanked,  four  spur  dikes  and  the 
longitudinal  dike  being  carried  away.  The  revetment  of  the  bank  above  the  remain- 
ing dikes  was  then  begim,  6,600  linear  feet  being  built  in  1891-92,  4,450  feet  in  1892-93, 
and  3,087  feet  in  18^95,  woven  mats  being  used  in  all  this  work.  Repairs  were 
made  to  upper  bank  paving  in  1893  and  1894.  In  the  flood  of  1894  the  upperremaiur 
ing  spur  dike  was  carried  away,  leaving  seven  spur  dikes  still  in  position.  Breaks 
in  the  revetment  were  repaired  by  the  construction  of  about  677  Imear  feet  of  new 
revetment  in  1896,  using  &scine  mats,  and  1,850  feet  in  1897-98,  together  with  con- 
siderable new  upper-bank  work.  In  1899  extensive  repairs  were  made  by  sinking 
5,108  linear  feet  (14,666  squares)  of  channel  mat  and  ten  pocket  mats,  amounting  to 
about  2,843  squares,  and  jtaving  5,882  squares  of  bank.  Tnree  small  dikes  were  also 
built  to  prevent  wash  on  top  of  the  bank,  which  threatened  to  flank  the  line.  Some 
small  repairs  were  made  in  1899-1900. 

The  details  of  the  above  operations  are  given  in  the  Annual  Reports  of  1888, 
page  2280;  1889,  page  2706;  1890,  page  3240;  1892,  page  3173;  1893,  page  3753;  1894. 
page  2920;  1885,  page  3805;  1897,  page  3726;  1898,  pase  3370;  1899,  page  3538,  and 
1900,  page  4825.    Maps  accompany  the  reports  of  1888,  1889, 1890,  1892, 1893,  1899, 

The  work  was  done  in  accordance  with  a  project  made  June  14, 1899,  which  called 
for  the  construction  of  1,600  feet  of  channel  mat  to  reenforce  the  woven  mat  of  the 
earlier  work.  Owing  to  the  occurrence  of  two  breaks  at  ranges  106  to  110  and  ranges 
132  to  136,  and  to  the  necessity  for  all  available  funds  to  repair  breaks  at  Lake  Provi- 
dence, it  was  not  possible  to  complete  the  project  The  two  breaks  were  repaired 
and  1,095  feet  of  the  1,600  feet  of  channel  mat  were  built  and  the  work  left  in  good 
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condition.  In  addition  to  the  available  funds  for  this  work  there  was  expended 
$1,472.55  from  general  repairs  to  existing  works.  For  details  of  this  work  see  reports 
of  Mr.  Arthur  Hider  and  Mr.  A.  Miller  Todd,  appended. 

The  length  of  revetment  work  at  this  place  is  about  11,600  feet,  and  about  2,900 
feet  is  protected  by  the  dikes  below.  The  total  expenditures  on  this  work  since  the 
last  annual  report,  including  those  from  general  repairs  to  existing  works,  have  been 
$34,640.75,  and  under  the  whole  allotment  $878,058.77,  not  inclumng  $42,277.10  con- 
tributed in  1887  by  the  town  of  Greenville. 

LAKB  FBOviDBMGB  BBAGH  (517  to  552  miles  bdow  Cairo). 

Earlier  works.— T]m  was  one  of  the  reaches  first  selected  by  the  Mississippi  River 
Commission  for  systematic  treatment.  The  least  low-water  depths  on  its  crossing 
before  its  improvement  was  undertaken,  are  variously  reported  as  4^  and  5  feet  iSe 
original  project  provided  for  giving  the  low- water  channel  an  approximately  uniform 
width  of  3,000  leet  by  constructing  contraction  works,  closing  all  the  chutes,  and 
holding  the  caving  banks.  Instead  of  covering  the  entire  reach  of  35  miles,  how- 
ever, as  originally  mtended,  the  works  as  built  were  confined  to  a  reach  of  about  20 
miles,  from  522  to  542  miles  below  Cairo.  Operations  were  begun  in  1882  and 
actively  prosecuted  until  1885,  and  some  repairs  were  made  to  these  earlier  works  in 
1886  and  1888-S9.  The  Duncansby,  Mayersville,  Baleshed,  and  Stack  Island  systems 
of  dikes  were  constructed  on  the  Mississippi  side  of  the  channel,  and  the  Cottonwood 
and  Elton  systems  on  the  Louisiana  siae,  and  bank  revetment  was  constructed 
at  Louisiana  B^id  and  Mayersville  Island.  The  total  lengths  of  the  various  con- 
structions were  about  as  follows:  112,396  feet  of  pile  dikes,  48,238  feet  of  foot  mats 
between  dikes,  16,547  feet  of  foot  mats  along  the  dikes,  5,588  feet  of  screens  in  front 
of  the  dikes,  13,561  feet  of  wattiing  between  dikes,  520  feet  of  shore  revetment  at  the 
ends  of  dikes,  and  33,476  feet  of  bank  revetment.  See  Annual  Report  of  1895{  page 
3843,  for  a  tabular  summary  of  the  work.  The  details  of  these  works  are  given  m  the 
Annual  Reports  of  1883,  page  2285;  1884,  page  2814,  and  1885,  pages  2748  and  2960. 
Maps  accomoany  the  reports  of  1883,  1884,  1888,  and  1889. 

These  earner  works  had  a  beneficial  effect  on  the  channel,  but  they  were  compar- 
atively weak  and  were  lost,  partiy  through  lack  of  funds  for  their  maintenance  and 
Congressional  limitation  of  the  use  of  bank  revetment.  The  Duncansby  system  was 
reported  as  practically  destroyed  by  1886,  the  Louisiana  Bend  revetment  by  1887, 
and  by  1889  only  portions  of  tne  system  at  Baleshed  Bar  and  Stack  Island  remained 
out  of  all  the  works  that  had  been  built  Parts  of  these  are  still  in  existence,  where 
not  exposed  to  the  destructive  action  of  the  river. 

Loutdana  Bend  revetment  {5iB£  IL), — ^In  1889  active  work  was  resumed.  It  was 
decided  to  revet  the  caving  bank  near  the  head  of  the  reach  in  Louisiana  Bend,  hop- 
ing thus  to  give  greater  permanence  to  the  channel  throughout  the  reach.  About 
6,024  linear  feet  ofrevetment  were  built  in  1889-90,  5,224  feet  in  1891-92,  and  5,835 
feet  in  1892-93,  when  further  operations  were  suspended.  The  type  of  revetment 
used  was  much  stronger  than  that  formerly  employed,  consisting  of  woven  mats 
below  water  260  to  315  feet  wide,  and  upper  bank  paving  of  stone  10  inches  thick. 
On  account  of  the  unstable  nature  of  the  Dank  along  the  mouth  of  Old  River  it  was 
necessaiy  to  make  some  repairs  each  year  to  the  upper  bank  paving,  where  sloughs 
occurred  during  low-water  stages,  and  in  1892  and  1893  seven  short  spur  dikes  of 
brush  and  stone  were  built  on  the  upper  bank,  where  the  high  waters  caused  scour- 
ing behind  the  revetment  Breaks  in  the  revetment  were  repaired  in  1896-97  by  the 
construction  of  about  1,247  linear  feet  of  new  revetment,  using  &scine  mats.  The 
details  of  these  operations  are  given  in  the  Annual  Reports  of  1890,  page  3229;  1892, 
page  3177;  1893,  page  3754;  1894,  page  2921;  1895,  paffe  3806;  1896,  page  3653;  and 
1897.  page  3727.    Maps  accompany  the  Reports  of  1890, 1892,  1893,  and  1896. 

Alter  the  flood  of  1897  a  number  of  breaks  appeared  between  ran^  127  and  156. 
Thorough  repairs  would  have  required  the  practical  renewal  of  this  portion  of  the 
revetment  In  view  of  the  small  amount  of  available  funds  and  the  difficulty  that 
had  been  experienced  in  holding  this  part  of  the  bank,  it  was  decided  to  abandon 
this  part  of  tne  work  for  the  present 

No  work  of  construction  has  been  done  here  during  the  year,  and  none  is  recom- 
mended. The  length  of  revetment,  including  the  above  breaks,  is  about  15,820  feet, 
measured  along  the  shore  edge  of  mats. 

Lake  Providence  revetment  (640  i^.}.— This  revetment  (see  accompanying  map  of 
revetment  at  Lake  Providence)  was  ouilt  to  hold  a  rapidly  caving  bank  that  threat^ 
ened  to  destrov  the  town  of  Lake  Providence  and  the  important  levee  across  the  foot 
of  the  lake.  About  4,780  linear  feet  of  revetment  were  built  in  1894-95,  5,360  feet  in 
1895-96,  and  repairs  to  upper  bank  paving  were  made  in  1898.    In  January,  1899, 
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work  was  began  to  extend  the  revetment  a  short  distance  up  river,  but  after  sinking 
two  small  mats  the  river  rose  and  work  was  suspended.  In  1899-1900  the  revetment 
was  extended  up  river  1,200  feet  and  two  breaks  repaired.  The  details  of  the  work 
are  given  in  the  Annual  fteports  of  1895,  page  3806;  1896,  page  3653;  1898,  page 
3372;  1899,  page  3540;  and  1900,  page  4826.  Maps  of  the  work  accompany  the 
reports  of  1896  and  1900. 

The  approved  project  contemplated  the  repair  of  a  break  at  ranges  106  to  110  and 
the  extension  oi  the  revetment  up  river  as  far  as  funds  would  i)ermit,  at  a  total 
expense  of  $75,000,  which  was  allotted  June  28,  1900.  About  the  time  the  work  was 
b^un  two  small  breaks  occurred,  at  ranges  112  to  115  and  ranges  117  to  120,  respec- 
tively. On  December  10,  1900,  a  large  and  deep  break  occurred  in  the  old  work  at 
ranges  98  to  104,  and  on  Januarv  22,  1901,  a  break  occurred  in  the  new  work  at 
ranges  127  to  132.  As  a  result  of  these  breaks  the  revetment  was  extended  up  river 
only  1,800  feet,  an  expenditure  of  $37,570.38  was  made  from  the  allotment  for  gen- 
eral repairs  to  existing  works,  and  $7,000  was  allotted  by  the  president  of  the  com- 
mission, approved  by  the  Secretary  of  War  February  1,  1901.  All  of  the  breaks 
were  repaired  and  the  work  left  in  ^ood  condition.  A  break  has  since  occurred  at 
about  range  122,  but  owing  to  the  high  water  it  is  not  possible  to  estimate  the  dam- 
age done.  This  break  should  be  repaired  this  season.  A  small  break  in  the  upper 
bank  paving  has  also  occurred,  at  about  range  112.  For  details  of  the  season's  work 
see  reports  of  Mr.  Arthur  Hider  and  Mr.  Geoive  0.  Thomas,  appended. 

The  length  of  this  revetment  work  is  now  about  12,800  feet,  and,  with  the  excep- 
tions above  enumerated,  is  all  apparently  in  good  shape. 

To  hold  this  work  has  been  a  very  serious  problem,  and  will  continue  to  be  so 
unless  some  radical  change  takes  place  in  the  near  future.  The  tendency  toward 
this  change  appears  to  be  strong,  but  it  may  be  sb  long  delayed  that  the  holding  of 
the  bank  will  have  to  be  given  up  and  another  line  of  levee  built  to  replace  the  one  just 
behind  the  revetment.  The  bank  is  made  up  of  fine  sand,  so  easily  washed  that  it 
is  doubtful  whether  the  standard  revetment,  put  down  under  the  most  favorable  cir- 
cumstances, can  stand  the  strain  now  brought  upon  it  by  the  reduced  width  of  the 
river.  The  survey  in  October,  1900,  showed  a  low-water  width  of  less  than  1,000 
feet  and  a  depth  of  90  feet 

For  a  discussion  of  possible  levee  lines  see  report  (with  map)  of  Mr.  E.  C.  Tol- 
linger,  appended. 

The  following  table  gives  the  least  depths  reported  on  crossings  in  Lake  Providence 
Reach  for  the  mfferent  years: 


Date. 


CroBsing. 


Depth  on 
croflBlng. 


Reading 

of  Lake 

Providenoe 

gauge. 


1879 

Ang.80,1884  . 
Oct.  20, 1886.. 
Sept  30, 1886. 
Sept.  10, 1887. 
Oct  28, 1888.. 
Nov.  1,1889.. 

1890 

1891 

Oct  23, 1892.. 
Oct  80, 1896.. 
Oct  11, 1897.. 
Oct8?,1898  .. 
Nov.  20, 1899. 
Oct  6, 1900... 


Stack  Island.. 

do 

Ben  Lomond . 
Stack  Island.. 

do 

do 

AJazBar 


Ajax  Bar 

Wilsons  Point . 

....do 

....do 

Baleshed 

Wilsons  Point . 


Fed. 
5.0 

10.0 

18.0 
8.6 
7.0 
9.0 
7.0 

11.0 
7.0 
6.6 

12.0 
7.0 
9.0 

10.5 
0.0 


0.66 
8.0 
7.1 
4.7 
4.6 
6.75 
2.25 
8.6 
10.0 
1.0 
1.6 

-2.2 
7.8 

-0.6 
6.2 


NOTB.— Bztreme  low-water  depths  of  6  to  7  feet  have  been  reported  for  the  yean  1898-1895. 

The  total  ezx>enditnres  for  the  year,  including  those  from  general  repairs  to  exist- 
ing works,  have  been  $118,991.47,  and  for  the  wnole  reach  from  the  beginning  of  the 
work,  $3,728,036.14. 

DBLTA  Fonrr  (598  miles  below  Cairo). 

The  cat-off  that  occurred  at  Yicksbuig  in  1876,  and  the  subsequent  shoaling  of  the 
channel  leading  from  the  river  to  the  resulting  lake  front  of  the  dty,  priMctically 
destroyed  the  murbor  of  Vicksbuig  for  low- water  commerce. 

The  first  oi>eration8  undertaken  for  the  improvement  of  the  harbor  consisted  in 
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revetting  the  rapidly  caviog  bank  at  Delta  Point,  as  its  continued  recession  was 
increasing  the  distance  from  the  harbor  proper  to  the  channel  of  the  river.  From 
1878  to  1881,  before  the  Mississippi  River  Ck>inniission  assumed  charge  of  the  work, 
there  were  built  about  5,400  linear  feet  of  revetment,  one  mattress  spur  dike,  and 
two  screen  dikes,  at  a  total  cost  of  $203,229.87.  The  details  of  the  work  for  this 
earlier  period  are  found  in  the  Annual  Reports  of  1878,  page  637;  1879,  page  974; 
1880,  page  1333;  1881,  page  1384;  and  1882,  page  1502. 

The  river  and  harbor  act  of  August  2, 1882,  pba^^  this  work  under  the  supervision 
of  the  Mississippi  River  Commission.  The  work  of  revetment  at  Delta  Point  was 
continued,  1,100  linear  feet  of  revetment  being  built  in  the  season  of  1882-83,  2,200 
feet  in  1883-^,  2,083  feet  in  1884-85, 1,065  feet  in  1893-94,  and  repairs  to  upper  bank 
paving  were  made  in  1898.  On  account  of  unfavorable  season  for  work,  the  project 
for  1898  was  not  carried  out,  but  left  to  go  over  to  1899.  Practically  all  the  work 
prior  to  1882  is  destroyed  or  covered  by  the  later  work.  Only  the  mats  of  1893-94 
had  the  present  standard  width  of  300  feet,  the  earlier  ones  being  from  150  to  175 
feet  wide.  Extensive  repairs  were  made  in  1899-1900.  Details  of  the  work  under 
the  commission  are  given  in  the  Annual  Reports  of  1883,  page  2290;  1884,  page  2820; 
1885,  pages  2787  and  2964;  1889,  page  2709;  1893,  page  3754;  1894,  page  2921;  1898, 
page  3373;  and  1900,  page  4827.  Maps  accompany  the  reports  of  1883,  1884,  1888, 
1889,  1893,  and  1900. 

No  work  has  been  done  during  the  past  year. 

During  the  past  season  some  caving  has  occurred  above  the  work,  but  the  upper 
end  of  the  revetment  is  protected  by  a  hard  point  and  there  is  no  danger  of  the  work 
being  flanked.  As  the  levee  is  some  distance  back  from  the  bank  there  is  no  immedi- 
ate clanger  from  caving. 

The  improvement  of  Vicksburg  Harbor  proper  is  now  in  chaiige  of  the  Engineer 
Department,  in  accordance  with  the  jjroject  adopted  by  the  river  and  harbor  act  of 
July  13,  1892,  providing  for  the  diversion  of  the  Yazoo  Kiver  into  Centennial  Lake. 
A  summary  of  the  work  done  in  the  harbor  by  the  Mississippi  River  Commission  is 
given  in  the  Annual  Report  of  1897,  page  3728. 

The  total  amount  expended  under  the  Mississippi  River  Commission  has  been 
$442,724.75  in  Vicksbui^g  Harbor  and  $186,256.21  at  Delta  Point,  making  the  total 
expenditures  at  the  latter  point  $389,486.08. 

LOWER  YAZOO  LEVBB  DifiTBiaT  (365  to  592  mllos  L.  below  Cairo). 

This  district  extends  in  Mississippi  from  the  Coahoma-Bolivar  oountv  line  to  the 
mouth  of  the  Yazoo  River,  being  practically  coterminous  with  the  local  MiasifiBippi 
levee  district 

The  levee  line  is  continuous  from  the  upper  end  of  the  district  to  Kigers,  on  Eagle 
Lake.    Its  length  is  about  188.05  miles,  covering  about  220  miles  of  the  river. 

During  the  past  year  there  have  been  added  to  the  line  by  the  United  States  about 
636,899  cubic  yards  and  by  the  local  board  about  1,194,704  cubic  yards.  A  laige 
portion  of  the  revenues  of  the  local  levee  board  is  expended  for  rights  of  wav  and 
damages  to  property  affected  by  levee  work.  The  net  contents  of  the  line  May  1, 
1901,  are  about  30,562,029  cubic  yards.  The  United  States  have  built  altogether 
about  16,436,367  cubic  yards.  No  figures  are  avaOable  showing  what  portion  of  the 
existing  line  has  been  built  b}r  the  United  States.  Tabular  statements  of  expendi- 
tures and  work  done  by  the  United  States  aocompanv  this  report. 

It  is  estimated  that  about  1,155,000  cubic  yaros  of  earthwork  will  be  required  to 
bring  the  levees  in  this  district  to  the  provisional  grade  of  3  feet  above  the  high  water 
of  1897,  including  new  loops,  or  about  16,600,000  cubic  yards  for  the  ultimate  grade 
adopted  by  the  Commission,  which  averages  about  5.4  feet  above  the  high  water  of 
1897. 

The  Commission,  on  June  27,  1900,  allotted  $150,000  for  work  in  this  district,  and 
on  August  15,  1900^  636,872  cubic  yards  were  let  at  an  average  cost  of  18.7  cents  per 
cubic  yard.  Of  this,  40,000  cubic  yards  were  new  work,  at  an  average  price  of  lo.99 
cents;  320,991  cubic  yanis  were  enlai^ment,  at  an  average  price  of  14.81  cents,  and 
275,881  cubic  yards  were  banquette,  at  an  average  price  of  12.07  cents.  This  work 
was  let  in  nine  contracts,  all  of  which  have  been  completed,  and  final  payment  made 
on  all  but  two.    The  season  has  been  very  favorable  tor  levee  work. 

No  high-watei  work  has  been  necessary  during  the  year,  as  the  river  has  been  only 
a  few  feet  above  its  natural  banks. 

For  additional  details  of  work  in  this  district  see  report  of  Mr.  A.  Miller  Todd, 
appended. 

The  expenditures  for  levees  during  the  past  year  in  the  Lower  Tazoo  district  made 
by  the  United  States  have  been  $107,780.33,  and  the  total  expenditures  in  Was 
district  $2,895,913.01. 
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UPPER  TENBA8  LEVEB  DiBTRiCTT  (402  to  606  miles  R.  below  Cairo). 

This  district  extends  from  the  Arkansas  River  to  a  point  in  Louisiana  opposite 
Warrenton,  Miss.  There  is  a  continuous  levee  line  about  170.62  miles  long,  extending 
from  Oostello's  Gin,  on  Amos  Bayou,  along  that  bayou  and  Cypress  Creek  to  the 
Mississippi  River  (13  miles),  and  thence  along  the  river  to  the  lower  end  of  the 
district  (167.62  miles). 

The  district  is  protected  from  overflow  of  the  Arkansas  River  by  a  levee  line  along 
that  river  from  fiie  vicinity  of  Pine  Bluff  to  a  point  below  Lake  Jefferson.  From 
Pine  Bluff  to  Red  Fork  (57.3  miles)  this  line  is  of  comparatively  weak  section,  built 
and  hitherto  maintained  by  the  local  authorities.  From  Red  Fork  to  the  foot  of  Lake 
Jefferson  (13.88  miles)  the  levee  has  been  built  ])rincipally  by  the  United  States. 
During  the  past  year  a  contract  has  been  entered  into  oy  the  united  States  for  the 
extension  of  this  levee  1  mile,  and  the  work  has  been  completed  0.77  mile,  giving  a 
totaJ  len^  of  levee  under  the  jurisdiction  of  the  United  States  of  185.28  miles  in 
this  district. 

During  the  past  year  there  have  been  added  to  the  line  by  the  United  States  about 
1,651,365  cubic  yards,  and  by  the  local  authorities  about  757,733  cubic  yards.  The 
length  of  line  thrown  out  by  the  construction  of  new  loops  in  Louisiana  was  32,902 
feet,  containing  about  1,019,232  cubic  yards,  thus  »ving  total  contents  of  levees  May 
1,  1901,  about  28,175,496  cubic  yards.  The  United  States  have  nut  in  alto(;ether  in 
this  district  about  21,487,174  cubic  yards.  No  figures  are  available  showing  what 
portion  of  the  present  line  has  been  Dullt  by  the  United  States.  Tabular  statements 
of  expenditures  and  work  done  by  the  United  States  accompany  this  report 

It  is  estimated  that  it  will  require  about  4,494,909  cubic  yards  to  brine  the  leveee 
in  this  district  to  the  provisional  grade  of  3  feet  above  the  high  water  of  1897  with 
standard  section  and  close  the  gap  between  the  Arkansas  River  system  and  the  Mis- 
sissippi River  system  without  any  changes  in  the  i)re8ent  line,  and  21,505,670  cubic 
yards  for  the  ultimate  grade  adopted  by  the  Commission,  which  averages  about  5.5 
feet  above  the  hieh  water  of  1897,  including  two  new  loops,  amounting  to  1,701,732 
cubic  vards,  which  will  be  necessary  before  this  increase  in  grade  can  be  made.  For 
the  3-foot  grade  that  portion  of  the  above  yardage  necessary  to  close  the  gap  between 
the  two  systems  is  1,404,829,  and  for  the  ultimate  grade  1,995,832  cubic  yards. 

let  in  this  district  durmg  th 


About  1,670,544  cubic  yards  of  work  have  been  let  in  this  district  durms  the  year 
at  an  average  price  of  15.18  cents  i>er  cubic  yard,  under  an  allotment  oi  1300,000 
made  June  27,  1900. 

Of  this  yardage  1,325,871  cubic  yards  were  new  work,  at  an  average  price  of  15.49 
cents;  253,773  cubic  yards  were  enlargement,  at  an  average  price  of  14.13  cents; 
82,153  cubic  yards  were  banquette,  at  an  average  price  of  11.87  cents,  and  8,747  cubic 
yards  were  topping  in  a  bad  locality,  which  cost  30  cents. 

At  the  time  of  the  last  annual  report  two  contracts  were  incomplete  in  this  district, 
and  fifteen  have  been  entered  into  in  the  last  year.  Those  reported  incomplete 
have  been  finished,  and  of  the  other  fifteen  all  are  complete  except  two,  work  on 
which  was  stopped  by  the  high  water  about  the  middle  of  April.  There  is  yet  to 
be  done  on  these  two  contracts  about  79^000  cubic  yards. 

There  were  no  high-water  operations  m  this  district  during  the  year. 

For  additional  details  of  work  in  this  district  see  report  of  Mr.  E.  C.  ToUinger, 
appended. 

The  expenditures  by  the  United  States  daring  the  past  year  for  levees  in  this  dis- 
trict have  been  $270,420.91,  and  the  total  expenditures  by  the  United  States  have 
been  $4,215,283.21. 

SUBVSTB,  GAUGES,  AND  OBSEBVATIOMB. 

Surveys  were  made  of  Carters  Neck  and  Caulks  Neck  to  determine  the  rate  of  cav- 
ing, and  complete  surveys  were  made  of  the  different  revetments  throughout  the 
district  in  October  and  November,  1900.  A  survey  was  made  in  December  and  Jan- 
uary of  Choctaw  Bend,  with  a  view  to  determining  the  amount  of  caving  and  decid- 
ing on  a  method  of  savins  the  levee.  The  results  of  these  surveys  were  platted  and 
maps  made.  Additional  details  are  given  in  the  report  of  Mr.  Ajthur  Hider, 
appended.    The  total  expenditures  under  this  allotment  have  been  $80,685.56. 

ffrONB. 

Stone  was  received  for  the  work  during  the  season  from  five  different  sources.  The 
five  new  barges  reported  as  undelivered  in  the  last  annual  report  were  delivered  at 
Greenville  loaded  with  stone  at  $1.65  per  cubic  yard.  Contracts  were  made  for 
delivery  at  Arkansas, City  on  barges  at  $1.73,  and  at  Greenville  on  the  bank  at  $1.49, 
and  on  barsee  at  $1.74.  Owing  to  the  death  of  the  Arkansas  Cit^  contractor  just  at 
the  time  that  dc^very  was  to  begin,  it  was  necessary  to  make  immediate  arrange- 
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ments  for  further  delivery  at  Arkansas  City,  which  was  done,  at  $1.65  per  cable 
ysLrd  on  the  bank,  and  arrangements  were  niade  at  the  same  time  for  delivery  on 
contractor's  barges  at  Ash  brook  Neck  from  the  upper  river  at  $2.25  per  cubic  yard. 
The  work  this  season,  as  heretofore,  has  shown  the  necessity  of  having  a  reserve 
supply  of  stone. 

All  allotment  of  $50,000  was  made  by  the  Mississippi  River  Commission  on  Jane 
27,  1900,  for  quarr>'ing  and  towing  stone  from  the  Government  quarry  on  Little  Hed 
River. 

Owing  to  the  fact  that  the  quarry  and  buildings  had  been  left  in  bad  shape  by 
parties  who  had  gotten  stone  from  this  quarry  by  contract,  and  the  necessity  for  a 
new  plant,  a  considerable  portion  of  the  allotment  was  used  up  before  quarrying 
actually  b^;an. 

The  yard  was  well  filled  with  stone  for  loading  when  the  river  began  to  rise,  and 
towboats  and  barges  were  started  up;  but  the  river  fell  again  and  the  barges  did  not 
reach  the  quarry.  It  was  not  considered  advisable  to  Uy  off  the  force  at  a  season 
when  the  river  might  rise  any  day,  and  so  quarrying  went  on,  while  the  yard  was 
too  full  to  work  conveniently.  When  the  barges  did  arrive  the  yard  was  too  full  to 
load  to  an  advantage.  There  were  15,500  cubic  yards  of  stone  quarried  and  broken, 
at  a  cost  of  99  cents  per  cubic  yard,  and  13,000  cubic  yards  were  loaded,  at  a  cost  of 
20  cents  per  cubic  yard,  and  towed  to  Greenville,  at  a  cost  of  62  cents  per  cubic  yard. 
Of  this  only  a  portion  was  unloaded,  at  a  cost  of  15  cents  per  cubic  yard,  and  the 
remainder  left  on  the  barges.  This  gives  a  total  cost  on  the  bank  at  Greenville  of 
$1.96  per  cubic  yard  and  on  the  barges  of  $1.81  per  cubic  yard.  This  is  higher  than 
the  contract  rate,  but  compares  favorably  with  the  $2.25  per  cubic  yard  that  was 
paid  for  an  emergency  order  during  the  season's  work.  A  few  days'  delay  in  the 
work  at  any  time  will  cost  more  than  the  difference  between  the  cost  of  stone  from 
the  quarry  and  the  usual  contract  rate,  and  there  is  no  place  near  the  works  where 
stone  could  be  brought  in  by  rail  and  stored. 

With  a  good  stage  of  water  and  the  quarry  in  the  shape  it  was  when  work  was  sas- 
pended,  I  think  the  stone  could  be  quarried  for  75  cents,  loaded  for  15  cents,  towed 
for  50  cents,  and  unloaded  for  15  cents,  which  would  make  quite  a  saving  over  the 
usual  contract  rate. 

The  expenditures  during  the  year  under  this  allotment  have  been  $32,559.59  and 
the  total  expenditures  under  the  allotment  $222,559.59. 

OSNBILLL  BXPAIB8  TO  BXIBUNO  WORKS. 

An  allotment  of  $50,000  was  made  by  the  Mississippi  River  Commission  June  27, 
1900.    Of  this,  expenditures  have  been  made  as  follows: 

At  Ashbrook  Neck $5,118.33 

At  Greenville  Harbor 1,472.55 

At  Lake  Providence 37,570.38 

For  plant 3,436.97 

These  expenditures  have  been  accounted  for  under  the  heads  of  the  different  works. 

PLANT. 

Repairs  to  plant  were  made  during  the  year,  as  shown  in  the  detailed  statement 
accompanying  the  report  of  Mr.  Hider.  The  cost  of  repairs  amounted  to  $34,697.56, 
and  the  cost  of  caring  for  the  floating;  plant  and  other  property  amounted  to  $24,924.27. 

The  total  expenditures  under  this  allotment  have  oeen  $773,636.32. 

The  following  papers  and  maps  accompany  this  report: 

Report  of  1^.  Arthur  Hider  on  surveys,  revetment  work,  stone,  and  plant,  with 
reports  of  Mr.  A.  Miller  Todd  and  Mr.  George  C.  Thomas  appended. 

Report  of  Mr.  A.  Miller  Todd  on  levees  in  Lower  Yazoo  district 

Report  of  Mr.  E.  0.  ToUinger  on  levees  in  Upper  Tensas  district. 

Tables  showing  cost  of  work  done  by  the  United  States  on  levees. 

Map  of  Third  district. 

Maps  of  revetments  at  Greenville  Harbor,  Ashbrook  Neck,  and  Lake  Providenoe, 
and  map  showing  result  of  a  survey  of  possible  levee  lines  in  the  vicinity  of  Lake 
Providence. 

The  list  of  civilian  endneers,  abstracts  of  proposals,  list  of  contracts  in  force,  and 
financial  statements  will  be  forwarded  on  or  about  July  1. 
Very  respectfully,  your  obedient  servant, 

Chas.  L.  Pottbh, 
Qrptnin,  Corps  of  Enginun, 

Col.  Amos  Stickney, 

Corps  of  Engineers,  U.  S.  A,,  President  Mississippi  River  Commission, 
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SBPOBT  OF  MB.   ABTHUB  HIDER,   ASSISTANT  ENOTNEEB. 

Gbeenvillb,  Miss.,  May  8^  1901, 
Sir:  I  have  the  honor  to  sabmit  the  following  report  of  surveys,  construction  work, 
repairs  to  plant  and  care  of  same,  from  May  1,  1900,  to  May  1,  1901. 

ODBVETB. 

A  party  was  organized  and  left  Greenville  on  October  1  to  make  the  annual  survey 
over  the  different  revetments. 

The  part^  was  in  charge  of  Mr.  L.  Y.  Eerr,  surveyor,  as  chief  of  party,  and  con- 
sisted of  chief,  four  assistants,  and  the  necessary  laborers.  The  survey  boat  Meter 
and  a  quarter  boat  were  used  to  transport  the  party.  The  field  work  waa  finished 
November  26  and  the  reduction  and  plotting  of  the  surveys  completed  on  November 
30.    The  expenses  of  the  surveys  were  as  follows: 

For  salaries  and  wages $1,054.67 

Subsistence 174.42 

Material  and  supplies 218. 52 

Total 1,447.61 

The  field  work  consisted  of  soundings  over  the  following  revetments:  Bolivar 
Front,  Ashbrook  Neck,  Greenville  Harbor,  Louisiana  Bend,  Lake  Providence,  and 
Delta  Point,  and  also  a  survey  over  lUawara  Bend  from  the  head  of  Island  97  to 
a  point  about  2  miles  below  Salem.  Shore  line  surveys  were  also  made  on  the  upper 
siae  of  Caulks  Neck,  along  Cypress  Bend  from  a  point  1  mile  above  the  moutn  of 
Cypress  Creek  to  the  foot  of  the  bend  below  Old  Chicot,  Choctaw  Bend  from  Eutaw 
to  Stops  Landing,  and  the  upper  side  of  Carters  Neck. 

The  office  work  consisted  m  plotting  these  surveys.  The  following  majps  were 
miade: 

1  index  map  and  4  sheets  of  sections.  Lake  Bolivar  Front. 

1  index  map  and  5  sheets  of  sections,  Ashbrook  Neck. 

1  index  map  and  11  sheets  of  sections,  Greenville  Harbor. 

1  index  map  and  5  sheets  of  sections,  Louisiana  Bend. 

1  index  map  and  6  sheets  of  sections.  Lake  Providence. 

1  index  map  and  4  sheets  of  sections,  Delta  Point. 

1  map.  Caulks  Neck. 

1  map.  Carters  Neck. 

1  map,  lUawara  Bend. 

1  map,  C^rpre6S  Bend  and  Choctaw  Bend. 
Total,  10  maps  and  35  sheets  of  sections. 

The  condition  of  the  different  revetments,  as  shown  by  these  surveys  at  the  time, 
as  reported  by  Mr.  Kerr,  was  as  follows: 

Botwar  Front  revetment. — Ranges  4  +  78  and  6  +  05,  inclusive,  11  ranges  across  the 
chute  behind  Island  76,  were  above  water  and  in  practically  the  same  condition  as 
last  year.  From  ranges  6 + 05  to  24  +  75  there  were  no  changes,  except  a  slight  ten- 
dency to  fill  at  the  outer  ends  of  the  sections.  B^inning  with  range  25  +  60  and 
extending  down  to  range  29  +  23  there  was  a  slight  scour  Song  the  outer  ends  of  the 
sections,  and  from  ranges  30  +  15  to  6  +  28,  the  end  of  the  revetment,  the  scour 
increased,  shifting  from  the  outer  end  to  the  middle  and  shore  end  of  the  sections, 
with  a  maximum  scour  of  22  feet  on  the  last  two  ranges.  No  change  has  taken  place 
in  the  shore  line  immediately  above  or  below  the  revetment 

Between  ranges  18  +  75  and  19  +^  about  30  feet  of  the  brush  revetment  has  been 
scoured  out,  and  two  other  breaks,  90  feet  and  150  feet  in  length,  respectively,  have 
occurred  between  ranges  13  +  60  and  14  +  55,  but  no'  scbur  is  indicated  at  either 
place.    The  zero  of  the  bar  line  has  moved  slightly  toward  the  shore. 

Ashbrack  Neck  revetment. — Ranges  150  to  123  show  a  continuation  of  the  scour  which 
occurred  the  previous  season  through  the  outer  part  of  the  mattress.  The  changes 
which  appear  along  the  shore  ends  of  the  mattresses,  ranges  137  to  130,  inclusive,  are 
the  results  of  the  slough  in  the  upper  bank  slope,  and  those  from  ranges  124  to  122, 
107  to  105,  and  97  to  96,  from  repairing  the  sloughs  which  occurred  last  season. 
There  has  been  considerable  scour  on  range  94  over  the  entire  section  which  may 
possiblv  cause  a  slough.  The  general  tendency  has  been  to  deepen  the  channel 
along  the  outer  edge  of  the  mattress.  No  caving  of  any  consequence  has  occurred 
either  above  or  below  the  revetment 

The  zero  line  of  the  bar  has  moved  slightly  back  at  the  upper  end  and  also  along 
the  lower  half  of  the  revetment. 
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QreenviUe  Harbor  revetment. — ^The  recent  surver  of  the  shore  line  in  the  vicinity  of 
the  Greenville  Harbor  revetment  shows  about  the  usual  rate  of  annual  caving  above 
that  work,  the  maximum  deptii  bdng'  200  feet. 

Ranges  96  to  100,  inclusive,  show  scour  along  the  shore  ends  of  the  mattress,  there 
being  no  upper  bank  protection  from  ranges  96  to  103.  Ranges  107  to  108  show  the 
extent  of  tne  recent  slough,  which  extends  out  to  deep  water.  The  changes  indi- 
cated on  ranges  135  to  139  are  the  result  of  the  grading  and  repairing  of  the  slough 
that  occurred  last  season. 

The  scour  reported  last  seasen  on  range  25  has  moved  in  toward  the  bank  about 
100  feet,  and  me  survey  shows  scour  through  the  outer  edge  of  the  mattress,  increas- 
ing the  declivity  of  the  slope  to  one  on  two.  There  is  a  slight  scour  through  the 
outer  edge  of  the  mattress,  ranges  32  to  41.  ranging  from  1  to  10  feet,  and  also  on 
ranges  57  to  70,  the  greatest  scour  being  15  feet  on  range  59. 

In  addition  to  the  oreak  in  the  revetment  ranges  107  to  108,  there  are  several  gul- 
lies in  the  slope  paving  due  to  surface  wash  from  radns.  Generally  speaking,  the 
work  is  in  fine  condition,  although  small  sloughs  may  occur  in  the  vidmty  of  ranges 
25  and  59  due  to  scour  at  the  foot  of  the  slope. 

Louinana  Bend  revetment — From  ranges  78  to  96  filling  up  over  the  mattress  still 
continues.  A  slight  scour  is  shown  on  range  98,  and  in  general,  moro  or  lees,  over 
all  mat  sections  throughout  the  romaining  ranges,  increasing  in  depth  from  the 
upper  to  the  lower  end,  reaching  a  maximum  depth  of  22  feet  on  range  54. 

No  change  in  the  shoro  line  at  the  lower  end  of  the  wrork  is  x>erceptible. 

The  zero  line  of  the  lower  part  of  the  sand  bar  has  moved  away  from  the  shore 
about  200  feet 

Lake  Providence  revetment, — ^At  the  lower  end  of  the  revetment,  more  or  less  deposit 
is  shown  as  far  as  range  20.  Ranges  22  to  70  show  but  slight  changes.  Beginning 
at  range  72,  a  scour  is  shown  through  the  outer  part  of  the  mat  This  scour  increases 
in  depth  and  area  to  range  106,  where  it  has  a  maximum  depth  of  44  feet  and  extends 
over  the  entire  section.  Ranges  106  to  108  and  114  show  the  breaks  in  the  upper 
revetment  that  occurred  at  those  places,  which  are  from  200  to  300  feet  in  width. 

Very  extensive  caving  has  taken  place  just  above  the  head  of  the  work,  extending 
up  the  river  a  distance  of  1}  miles  with  a  maximum  depth  of  450  feet. 

Delia  Point  revetment. — Beginning  at  the  lower  end  of  the  work  and  going  upstream 
there  are  no  changes  of  consequence  to  range  4  west.  On  this  section  a  deposit  of  25 
feet  is  shown.  The  deposit  extends  to  range  7.  At  range  9  a  light  scour  begins  which 
continues  to  the  upper  end  of  the  work.  Above  the  work  there  has  been  considera- 
ble caving.  At  range  26  to  range  32  a  slough  has  taken  place.  There  has  been  a 
deep  scour  ranges  33  to  39.  The  bank  will  probably  continue  to  slough  between 
ranges  21  and  46,  as  it  is  unprotected.  The  work  done  the  preceding  season  all 
appears  to  be  in  ^ood  condition. 

On  the  upper  side  of  Caulks  and  Carters  Necks  only  slight  changes  in  the  shore 
line  have  taken  place.  The  maximum  caving  in  Cypress  Bend  was  between  the 
month  of  Cypress  Creek  and  Lucca  Landing,  and  was  200  feet  in  depth. 

On  December  27  a  party  was  organized  under  Mr.  L.  Y.  Kerr,  surveyor,  with  one 
assistant,  four  laborers,  and  the  boat  crew  of  the  steamer  Meter,  to  make  a  hydro- 
graphic  survey  of  Choctaw  Bend.  In  addition  to  this  work  cross  sections  were  taken 
on  the  Arkansas  River  levee,  and  a  new  levee  loop  1.6  miles  in  length  at  Lucca  Land- 
ing, Arkansas,  located.    The  party  returned  to  Greenville  on  January  6. 

The  survey  of  Choctaw  Bend  shows  that  there  has  been  more  or  lees  caving  since 
1898,  but  the  only  caving  of  consec^uence  has  been  along  the  Jenkins  front,  where 
the  maximum  depth  for  the  past  eight  months  was  150  feet. 

These  surveys  were  all  plotted  and  a  map  of  Choctaw  Bend  made,  showing  sound- 
ings, channels,  shore  lines,  and  levee  lines.    The  cost  of  these  surveys  was: 

For  salaries  and  wages |360. 82 

For  subsistence 59 .  01 

For  material  and  supplies 2 1 8 .  93 

638.76 
Add  cost  of  revetment  survey 1,447.61 

Total  cost 2,086.37 

BEPAIBS  AND  EXTENSION  OF  BBVSTMBN1B. 

At  the  banning  of  the  season  an  estimate  was  made  for  repairing  the  sloughs  in 
the  revetments  at  Ashbrook  Neck,  Greenville  Harbor,  and  Lake  Providence,  reen- 
forcing  the  subaqueous  mat  work  at  Ashbrook  Neck  from  the  head  of  the  work  to 
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range  110  (about  4,000  linear  feet)  by  t]ie  constraction  of  a  continuous  line  of  mat- 
tresses 250  feet  wide;  the  construction  of  1,800  linear  feet  of  mattress  work  250  feet 
wide,  ranges  119  to  137  at  Greenville  Harbor;  repairs  to  the  broken  part  of  the  work 
at  the  upper  end  of  the  Lake  Providence  revetment,  and  extension  of  same  upstream 
2,000  feet 

At  each  of  these  places  new  faults  developed  as  the  season  advanced  which  entailed 
a  large  amount  of  additional  work,  especiaily  at  Lake  Providence. 

ASHBBOOK  NECK  REVETMENT  (446  B.). 

Work  was  beffun  September  1,  1900,  and  finished  January  3,  1901.  This  party 
was  under  the  direction  of  Mr.  Georve  C.  Thomas,  superintendent  of  construction, 
until  October  1,  when  Mr.  A.  M.  Todd,  superintendent  of  construction,  took  charge 
and  remained  until  the  work  was  finished.  During  the  month  of  September  labor 
was  plentiful.  After  that  until  about  the  middle  of  November  it  was  very  scarce. 
A  sufficient  force  of  men  could  not  be  obtained  to  push  the  work  and  the  prc^:re8s 
m^de  was  very  slow.  From  about  the  middle  of  November  until  the  close  of  the 
season  sufficient  labor  was  secured  and  satisfactory  progress  made. 

The  work  consisted  in  building  3,974  linear  feet  of  channel  mat  250  feet  wide,  a 
pocket  mat  ranges  130  to  134,  restoring  the  upper  bank  slox>e  ranges  130  to  138,  and 
constructing  a  pocket  mat  above  range  151  to  protect  the  upper  end  of  the  revetment. 

This  work  was  under  the  charge  of  Mr.  A.  M.  Todd,  superintendent  of  construc- 
tion, whose  report,  giving  details  of  work  done,  is  submitted  herewith. 

aBEBNYILLE  HARBOB  BEVETMSNT. 

The  repAirs  to  this  revetment  were  begun  January  5  and  finished  February  9,  and 
cousistea  in  repairing;  two  breaks  in  the  upper  bank  revetment,  one  of  which  occurred 
August  15,  1900.  This  break  was  due,  it  is  thought,  to  the  water  confined  between 
the  levees  immediately  behind  saturating  the  ground  and  draining  through  the  bank, 
causing  the  bank  to  slide  out  The  work  consisted  in  the  construction  of  1,095  linear 
feet  of  the  1,800  linear  feet  of  channel  mat  originally  contemplated  and  repairs  to 
sloughs  in  the  upper  bank. 

The  reenforcement  of  the  original  mattresses  is  now  continuous  along  the  entire 
front  except  from  ranges  119  to  126,  a  distance  of  al^ut  700  feet.  The  pocket  mats 
were  built  from  ranges  107  to  110  and  ranges  132  to  136  and  the  upper  bank  slope 
restored. 

The  work  was  discontinued  before  the  original  project  was  completed,  on  account 
of  the  demands  for  additional  funds  required  to  make  repairs  to  the  Lake  Providence 
revetment,  where  a  cave  had  recently  taken  place  in  the  new  work. 

This  work  was  under  the  chaige  of  Mr.  A.  M.  Todd,  superintendent  of  construc- 
tion, whose  report,  giving  details  of  work  done,  is  submitted  herewith. 

LAKE  FBOVIDBNGB  BEVETMBNT. 

Repairs  were  begun  October  3, 1900,  and  finished  February  16, 1901.  The  original 
estimate  to  repair  the  breaks  in  the  revetment,  which  at  the  time  was  confined  to  the 
upper  part  of  the  revetment,  was  $20,000,  but  this  was  largely  exceeded  on  account 
ol  additional  breaks  that  occurred  later  on  during  the  season. 

An  unexpected  cave  occurred  during  the  night  of  December  10  and  continued  the 
following  day,  entirely  destroying  the  revetment  between  ranges  98  and  104,  eouging 
out  a  deep  pocket  about  300  feet  wide  at  the  bank  line,  extending  back  300  feet  at 
its  deepest  point,  and  having  an  average  depth  of  200  feet.  The  bottom  of  this  pocket 
inside  the  old  bank  line  was  10  feet  below  the  zero  of  the  Lake  Providence  gauge  and 
from  20  to  40  feet  below  the  zero  of  the  gauge  between  the  old  bank  line  and  the 
inner  edge  of  the  channel  mat. 

This  caving  was  entirely  unlocked  for  and  occurred  just  after  the  river  had  reached 
its  maximum  height. 

The  building  and  extending  out  of  the  sand  bar  on  the  opposite  side  of  the  river 
at  this  point  has  narrowed  the  river  to  such  an  extent  that  it  has  become  unusually 
deep.  The  configuration  of  the  channel  above  is  such  as  to  force  the  current  directly 
against  the  bank  just  above  the  work,  forming  a  deep  pocket,  with  a  resultant 
extremely  strong  eddy  where  this  break  occurred,  resultmg  in  a  scouring  and  deep- 
ening along  and  through  the  channel  mats  from  ranges  88  to  106.  At  one  place  the 
scour  was  44  feet. 

Unless  these  conditions  change  materially  during  the  present  high  water  more 
caving  may  be  looked  for.    As  fir  as  mv  experience  has  been  this  has  proved  to  be 
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the  most  difficult  revetment  to  hold,  as  practically  we  have  had  the  whole  force  of 
the  river  to  contend  with. 

On  accomit  of  the  violent  eddy  action  in  the  pocket  and  the  fine  sand  of  which 
the  banks  are  composed,  it  was  decided  to  mattress  the  entire  pocket  and  extend 
the  brush  revetment  around  the  edges  well  up  the  bank  to  prevent,  if  possible, 
further  damage.  Two  brush  dikes  were  built,  one  at  range  125  and  the  other  at 
range  127,  to  retard  the  flow  of  the  current  alon^  the  base  of  the  main  levee,  which 
had  already  b^^n  to  scour  along  the  line  of  the  Dorrow  pits. 
.  Repairs  were  also  made  to  the  old  revetment,  ranges  112  to  119  and  ranges  105  to 
109,  by  sinking  new  mats  in  front  of  where  breaks  had  taken  place  in  me  upper 
bank  revetment  and  restoring  the  bank  slope. 

The  main  revetment  was  extended  upstream  from  ranges  122  to  140  about  1,800 
feet. 

On  February  21  caving  began  and  destroyed  the  upper  bank  work  between  ranges 
128  and  132.  This  was  repaired  by  sinking  a  small  channel  mat  and  restoring  the 
upper  bank  slope. 

Since  the  work  has  been  finished  there  has  been  a  break  in  the  upper  revetment 
ranges  120  to  124.  This  should  be  repaired  after  the  water  falls.  As  before  stated, 
this  part  of  the  revetment  will  be  subject  to  unusual  strain  until  there  is  a  change  in 
the  direction  of  the  channel.  Unless  this  part  of  the  work  is  kept  intact  serious  loss 
will  ensue  and  the  stability  of  the  entire  revetment  will  be  jeopsurdized. 

This  work  was  under  the  charge  of  Mr.  Geoi^  C.  Thomas,  superintendent  of  con- 
struction, whose  report.,  submitted  herewith,  gives  the  details  of  the  work  done. 

A  comparison  of  the  amount  of  material  used  and  cost  of  the  principal  items  for 
the  three  places  is  given  below: 

Material  itsed  per  square  of  100  feet  channd  mat. 


Claasiflcatlon. 


Ashbrook 
Neck. 


Greenville 
Harbor. 


Lake  Prov- 
idence. 


Average. 


Brush cords.. 

Poles do — 

Stone cubic  yards. . 

Wire  strand: 

finch pounds.. 

finch do 

A  inch do. . . . 

tlnch do 

Galvanized  wire  No.  12 do. . . . 

Silicon  bron ze  wire do 

Clips,  Magnolia number.. 

Staples pounds.. 

Spikes do 


1.542 
.051 
.613 

8.5S9 
.965 

2.048 

5.9 

1.816 
.946 
.266 
.185 
.096 


1.664 
.044 
.666 

8.706 
1.022 
2.601 


1.625 
.292 
.292 
.091 
.117 


1.49 
.05 


8.548 
.965 
1.93 
5.95 
1.65 
.56 
.16 

.m 

.29 


.048 
.628 

8.698 

.981 

2.193 

6.044 

L687 

.599 

.239 

.115 

.167 


Cast  per  unit  of  deferent  itema  of  work. 


Classiflcation. 


Ashbrook 
Neck. 


Greenville 
Harbor. 


Lake  Prov- 
idence. 


Average. 


Channel  mat per  square.. 

Pocket  mat do 

Paving  bank linear  foot . . 

Brush  revetment per  square.. 

Hydraulic  grad iiig linear  foot. . 

Dressing  slope do.... 


$5.36 
5.T7 
6.20 


$5.00 
5.43 
6.76 


1.86 
.84 


.72 


$4.82 

5.64 

6.25 

4.88 

.93 

.89 


$5.06 
5.61 
6.40 
4.88 
1.00 
.60 


The  labor  cost  at  Ashbrook  Neck  was  58.7  x>er  cent  of  the  cost  of  material  used, 
including  cost  of  towing;  at  Greenville,  52.2  per  cent,  and  at  Lake  Providence,  56.4 
percent 

GENERAL  BEMABKS  ON  REVETMENT  WORE. 

Ibioing, — ^The  towboats  Arthur  Elder  and  Emma  Etheridge  were  used  in  this  work, 
the  Arthur  Hider  at  Ashbrook  Neck  and  Greenville  Harbor  and  the  Emma  Ethnidge 
at  Lake  Providence. 

Brush  and  poles. — ^These  were  furnished  under  contract  with  Hunter  &  Frey  for  the 
different  works,  41,597.7  cords  of  brush  and  1,351.6  cords  of  poles  being  delivered 
during  the  season.  The  price  for  brush  was  98  cents  and  for  poles  $1.48  per  cord 
delivered  on  barges.  The  delivery,  on  the  whole,  was  satisfactory,  and  little  loss  of 
time  was  experienced  from  this  cause. 
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StoM, — Contracts  for  delivery  of  stone  at  Arkansas  City  were  made  early  in  the 
season  with  Fred  Hanger,  and  at  Greenville  with  A.  J.  Terrell.  The  death  of  Fred 
Hanger  and  the  delay  at  Greenville,  caused  by  lack  of  cars,  made  it  necessary  to  pro- 
cure additional  stone  from  other  sources.  About  3,095.43  cubic  yards  were  purchased 
from  Ward  &  Wise  delivered  on  the  bank  at  Arkansas  City  and  5,472.90  cubic  yards 
delivered  at  Ashbrook  Neck  on  their  own  bai^ges,  from  the  Huntington  Towboat 
Company. 

The  amount  delivered  b^r  A.  J.  Terrell  was  19,323.23  cubic  yards. 

In  addition  1,839.92  cubic  yards  were  purchased  from  John  Barrett  &  Sons  and 
1,556.35  cubic  yards  procured  from  the  Tennessee  River,  making  a  total  amount  of 
stone  received  during  the  season  of  31,287.83  cubic  yards. 

No  delay  was  experienced  on  account  of  lack  of  stone,  the  principal  hindrance 
being  scarcity  of  labor  at  Ashbrook  Neck  during  the  month  of  October  and  until 
about  the  middle  of  November  and  the  unreliabihty  of  the  local  negro  labor  at  Lake 
Providence  late  in  the  season.  A  large  number  of  laborers  were  shipped  to  this 
point  the  latter  end  of  December  and  in  January,  as  it  was  necessary  to  push  the 
repairs  so  as  to  finish  them  before  the  high  water.  Otherwise  the  season  was  * 
extremely  ftivorable  for  work. 

TOWINQ  STONB. 

The  experience  of  last  season  was  but  a  repetition  of  previous  seasons,  making  plain 
the  necessity  of  having  a  reserve  of  stone  on  hand  when  work  begins  from  which  to 
draw  in  the  event  of  the  contractors  being  unable  to  furnish  stone  as  rapidly  as 
required. 

The  towing  of  stone  from  the  Government  quarry  on  Little  Bed  River  was  begun 
on  February  18,  the  steamer  Arthur  Hider  being  put  in  service  for  that  purpose.  The 
first  tow  of  empty  barges  was  left  at  Searcy  Ferry  and  the  second  tow  at  West  Point 
on  account  of  lack  of  water  in  Little  Bed  River.  The  boat  returned  to  Greenville 
and  was  laid  up  March  1.  On  April  5  she  was  again  put  in  commission  with  a  day- 
light crew,  which  was  increased  to  a  double  crew  on  the  13th  and  remained  in  service 
until  the  last  of  the  barges  were  returned  to  GreenviUe.  On  April  30  the  boat  was 
on  her  way  up  the  river  for  the  last  tow  of  baiges. 

The  steamer  Emma  Etheridge  was  put  in  commission  on  March  18  with  a  double 
crew  and  continued  in  service  to  the  close  of  the  towing.  On  April  30  she  left  the 
quarry  with  the  last  of  the  plant,  the  work  of  loading  stone  having  been  suspended. 

The  cost  of  towing  from  tms  quarry  in  previous  seasons  was: 

Per  cubic  yard. 

Season  of  1893 10.655 

Season  of  1894 6425 

Season  of  1895 1.96 

Season  of  1897.... 859 

The  cost  of  towing  the  present  season  will  not  exceed  6.2  cents  per  cubic  yard. 

There  have  been  received  on  bai^ges  at  Greenville  12,911.02  cubic  yards  of  stone,  of 
which  4,970.69  cubic  yards  were  unloaded  on  the  bank  at  a  cost  of  16.15  cents  per 
cubic  yard,  the  remainder  being  held  on  baizes  until  required  for  further  work. 

PLAin?. 

New  plant. — During  the  year  five  new  material  barges  were  received;  dimensions,  120 
by  30  by  6  feet 

The  number  of  material  bai^ges  of  the  first  class  belonging  to  the  third  district  at 
present  is  12;  second-class  barges,  14;  and  third  class,  5.  Oi  these  but  12  can  be  con- 
sidered eade  for  stone  towine  next  season,  the  remaining  barges  being  only  fit  for 
towing  brush  and  poles  and  for  other  li^ht  service. 

In  order  to  have  sufficient  plant  to  work  two  revetment  parties  economically,  at  least 
ten  more  first-class  material  bargee  will  be  required.  Most  of  those  now  in  use  are 
old,  and  a  number  of  them  have  passed  the  time  limit  when  it  is  economical  to  con- 
tinue repairs.  Barges  and  steamcx)at8  with  wooden  hulls  last  but  a  few  years  in  this 
climate  before  extensive  repairs  are  required. 

Another  steel-hull  towboat  to  replace  the  steamer  Emma  Etheridge  will  be  needed 
within  tlie  next  two  years  unless  extensive  repairs  are  again  made  to  her  hull,  which 
will  require  practical  rebuilding  bv  that  time.  During  the  last  six  ye&TQ  $13,501.11 
has  been  expended  in  repairs  to  tnis  boat,  the  principal  part  of  which  was  on  the 
hull.  During  the  two  years  and  more  the  steamer  Arthur  Hider  has  been  in  service 
no  repairs  to  the  hull  have  been  required,  nor  will  any  be  needed  for  several  years. 

It  would  be  economy  to  replace  the  Emma  Etheridge  with  a  towboat  with  steel 
hull  as  early  as  practicable.  A  boat  of  the  size  of  the  Arthur  Hider  is  recommended,  as 
this  boat  has  proved  to  be  of  sufficient  power  and  in  other  respects  suitable  for  the 
work. 
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OoU  of  repaxn  to  pUmt,  Third  districL  improving  Misrissippi  Bwerj  May  i,  1900^  to 

May  1, 1901, 


Namber  or  name.  Oost 


Bemarks. 


Steamer- 
Arthur  Hider , 

Bmma  Btheridge.. 


Vedette 

Meter 

Tug  Parker 

Quarter  boat- 
No.  17 

No.  19 

No.  81 

No.  38 

No.  86 

No.  87 

No.  88 

No.  186 

No.  165 

No.  156 

N0.1W 

Nal68 

NclM 

HattreeB  boat- 
No.  26 

No.  27 .... 

No.  28 

No.  29 

No.  188 

Carpenter  sbop  No.  78 
Machine  shop  No.  222 
Store  boat  No.  188.... 
Model  barge- 
Apache 

Cheyenne  

Nez  Perce 

Square  baige— 

No.  79 

No.  80 

No.  82 

Na83 

No.  108 

No.m 

No.  204 

Na210 


1866.60 

6,229.83 


1,919.65 

478.62 
722.68 


72.44 
44.86 

9.86 
48.48 
196.42 

1,067.80 


206.85 
906.70 

226.66 
273.04 

1,210.79 


47.71 
106.97 


114.68 

106.74 

87.40 

86.62 

146.18 


8.58 
40.26 
15.16 

8.78 
88.71 
101.69 

18.56 
289.71 

47.67 
1,115.02 


56.15 

25.99 

2,212.41 


1,129.28 


8  yentUaton  In  pilot  house:  ordinary  repairs  during  year. 

Docked;  sides  and  stem  rebuilt,  40  new  plank  in  bottom,  40  floor 
beanuL  new  rudder  post,  new  pltmana,  82  outriggers,  new  deck 
In  deck  room  under  boilers,  after  end  of  engine  room,  and  on 
guarda;  2  chain  braces,  4  pieces  of  nosing,  8  plank  sheer,  calked 
null  and  deck,  painted,  machinery  thoroughly  overnanled, 
new  furnace. 

Docked;  sides  and  rake  repaired,  cylinder  timbers  repaired,  new 
rudder  post  and  1  rudder  stock,  new  deck  under  boilers,  sheet 
iron  on  head,  2  pieces  of  nosing,  1  piece  of  plank  sheer,  12 
beams.  11  floor  timbers,  furnace  rei>aired,  machinery  oyer- 
hauled,  calked,  painted. 

Docked;  sides  and  bottom  calked,  hull  painted,  ordinary  lepain 
to  machinery  during  year. 

Docked:  hull  calked  and  painted,  new  wheel  pat  on,  new  filling 
in  rudder,  brBoee  under  cabin,  ordinary  repairs  dunng  season. 

New  roof  put  on  and  painted. 

Calking  sides  and  rakes  above  light  water,  guards  repaired,  4  new 
timberheads. 

Ice  box  repaired. 

One  timberhead,  calked  aboye  light  water. 

Three  timberheads;  roof,  doors,  and  guards  repaired;  sides  and 
rakes  calked  above  light  water. 

Docked;  new  lower  gunwales,  stem  rake  halfway  up,  60  out- 
riggers, 12  beams,  new  plank-sheer  and  nosing,  new  deck  on 
guards  and  ends,  2  bulkheads,  38  bunks,  roof  repaired,  calked 
all  over. 

New  canvas  roof  put  on  and  painted,  guards  and  deck  repaired, 
sides  and  rakes  calked  above  light  water. 

Docked;  two  lower  gunwales,  new  rakes,  new  canvas  roof,  1 
timberhead,  10  top  timbers  and  braces  in  hold,  taking  out 
shelves  and  bunks,  8  rooms  made;  sides,  rakes,  and  bottom 
calked;  cabin  and  roof  painted. 

Sides  and  rakes  calked,  roof  repaired,  plank-sheer  and  nosing  on 
guards,  75  outriggers  put  in,  new  railing  on  guards,  general 
repairs  to  kitchen  outfit  during  vear. 

New  canvas  roof  put  on  and  painted,  calking  sides  and  rakes, 
plank-sheer  and;  nosing  on  guards,  deck  and  guards  repaired, 
4  timberheads,  50  outriggers,  general  repairs  to  kitchen  outf  t 
during  year. 

Docked;  2  lower  gunwales  put  in,  new  rake  plank  halfway  up,  8 
timberheads,  1  head  block;  new  guards,  pumk-sheer.  and  nos- 
ing; bottom,  sides,  and  rakes  calked;  general  repairs  to  kitchen 
outfit  during  year. 

Calking  lower  seams,  doors  and  cabin  repaired. 

Calking  lower  seams;  bunks,  doors,  and  cabin  rei>aired;  general 
repairs  to  kitchen  outfit  during  tne  year. 

2  sets  of  bitts,  2  timberheads,  6  stanchions,  1  skid,  3  ontriggeis; 
4  hatch  covers,  sides  and  rakes  calked. 

4  skids  and  7  outriggers  put  up;  repairs  to  broken  deck,  hatches, 

and  timberheads:  sides  ana  rakes  calked. 
Extended  skids  and  platform. 
88  yokes  cut  off. 
Dismantled  last  year  and  made  into  a  barge;  1  timberhead,  6 

pieces  plank-sheer,  4  pieces  in  gunwale,  6  rake  plank,  sides  and 

rakes  calked. 
Calking  lower  seams. 
Repairs  to  roof. 

3  new  timberheads,  calking  lower  i 


Calking  lower  seams. 

Calking  4  lower  seams  and  tinning  same. 

Calking  and  battening  6  lower  seams,  1  plank  in  sides. 

Calked  above  light  water. 

Deck  repaired,  7  beams,  8  rake  plank,  12  pieces  in  sides,  battens 

and  braces  in  hold. 
O-iirifiBr  rides  and  rakes. 
Docked;  new  gunwales,  rakes,  and  stem;  4  streamers,  1  head 

block,  65  deck  beams,  6  plank  in  bottom,  half  of  deck  new; 

calking  sides,  bottom,  and  rakes;  8  timberheads.  '  ^ 

New  head  block,  deck  repaired,  sides  and  rakes  calked.  ' 

Repairs  to  deck:  calking  sides  and  rakes. 
Docked;  new  sides,  rakes,  and  deck;  84  floor  beams:  75  side 

frames,  14  plank  on  bottom,  new  head  blocks,  10  timberheads, 

new  plank-sheer;  bottom,  sides,  and  rakes  calked. 
Docked;  rakes  and  rake  floor  beams  repaired,  new  plank-sheer, 

6  new  timberheads,  half  of  plank  on  sides  put  in  new,  14  plank 

put  in  bottom;  bottom,  sides,  and  rakes  calked. 
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Cost  of  repairs  to  plants  Third  districty  improving  Mississippi  River y  etc. — CoDtiiiiie<L 


Number  or  name. 


Remarks. 


Square  barge— Cont'd. 
No.  216 

No.  217 

No.  224 

No.  225 

No.  226 

No.530 

No.  535 

No.  662 

No.  558 

No.  664 

No.  655 

No.  656 

No.  557 

No.  668 

No.  569 

No.  660 

No.  661 

No.  562 

No.  564 

No.  565 

No.  566 

No.  667 

No.  568 

No.  569 

No.  570 

No.  571 

No.6?2 

No.  578 

No.  674 

No.  576 

No.  576 

No.  577 

Dry  dock 

Grader— 

No.l 

No.  77 


Pile  driver- 
No.  84 

No.  49 

Wheelbarrows 

Property  (kitchen.etc.) 

Skiffs 

Construction 

Levees 

Coal  boxes 

Pumps 

Total 


tl.948.69 
1,857.22 

1,180.86 

1,096.04 

978.81 


19.61 

19.61 

581.57 

494.18 

236.18 
425.86 


164.22 
406.82 

812.49 

214.28 

270.81 

855.99 

170.26 

858.86 

271.81 

78.65 
64.25 
60.77 
64.06 
84.97 
95.09 
95.86 
67.69 
70.99 

177.36 
87.86 

113.38 

122.60 

149.48 
1,026.18 


16.68 
619.28 


28.26 

41.18 

6.21 

1,846.78 


96.57 
17.86 


Docked-  rakes  and  rake  floor  beams  repaired,  46  deck  beams, 
new  deck,  new  plank-sheer,  12  new  timberheads,  25  plank  in 
bottom,  rakes  and  sides  calked,  40  frames  in  side. 

Docked;  rakes  and  rake  floor  beams  repaired,  16  floor  beams  in 
bottom,  40  deck  beams,  100  frames  in  sides,  10  new  timber- 
heads,  25  plank  in  bottom,  new  head  blocks,  nearly  all  plank 
in  sides  new,  new  plank-sheer;  bottom,  sides,  and  rakes  calked. 

Docked;  rakes  repaired,  new  head  blocks,  14  floor  beams;  bot- 
tom, sides,  and  rakes  calked. 

Docked;  new  head  blocks,  new  lake  plank,  14  floor  beams;  bot- 
tom, sides,  and  rakes  calked. 

Docked;  16   floor  beams,  30  side  frames,  new  head  blocks,  4 

Eieces  of  knuckle,  1  plank  in  bottom,  8  strakes  in  sides,  butts 
1  bottom,  sides  and  rakes  calked. 
Calked  above  light  water. 
Calked  above  light  water. 
Deck  repaired,  2  kevels,  14  rake  plank,  25  pieces  In  sides,  2  new 

timberheads,  calking  sides  ana  rakes. 
Sixteen  new  rake  plank.  6  timberheads,  9  pieces  of  plank-sheer, 
8i^ece8ofgunwaie,16deck beams,  1  kevel.sldesand  rakes  calked. 
Docked;  8  new  rake  plank  put  in.  sides  and  rakes  calked. 
Six  new  timberheads,  7  pieces  plank-sheer,  1  piece  of  gunwale, 
14  new  rake  plank,  2  kevels,  deck  and  hoods  repaired,  sides 
and  rakes  calked. 
Three  new  rake  plank  put  in,deck  repaired,  sidesand  rakes  calked. 
Deck  repaired,  16  new  lake  plank,  2  timberheads,  1  kevel,  1 

piece  of  ffunwale,  sides  and  rakes  calked. 
Deck  repaired,  16  new  lake  plank,  4  pieces  of  plank-sheer,  2 
timberheads,  1  kevel,  1  piece  of  gun  wale,  sides  and  rakes  calked. 
Deck  repaired,  8  timberheads,  1  kevel,  10  new  rake  plank,  4  half- 
way pieces  in  ddes,  sides  and  rakes  calked. 
Deck  repidred,  14  new  lake  planks,  7  pieces  in  sides,  8  timberheads, 

2  halfway  pieces,  sides  and  rakes  calked. 
Deck  repslred,  16  new  lake  planks,  6  timberheads,  19  halfway 
pieces  in  sides,  1  kevel,  1  piece  of  plank-sheer,  sides  and  rakes 
calked. 
Deck  and  lakes  repaired,  8  halfway  pieces  in  sides,  4  timber- 
heads,  sidesand  rakes  calked. 
Deck  repaired,  8  timberheads,  7  pieces  of  plank-sheer,  14  rake 

planks,  17  pieces  in  sides,  1  kevel,  sides  and  rakes  calked. 
Deck  repaired,  17  rake  planks,  5  pieces  in  sides,  2  pieces  of  gun- 
wale, 6  beams,  1  piece  of  puuik-sheer,  sides  and  rakes  calked. 
Calking  sides  and  rakes. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Docked;  20  bottom  plank  respiked;  calking  sides  and  rakes. 
Calking  sides  and  rakes. 
2  pieces  of  gunwales  put  in,  1  piece  of  plank-sheer,  sides  and 

rakes  calked. 
Sheathing  and  calking  bulkhead,  general  repairs  to  machinery 
during  year. 

Calking  sides  and  rakes;  cabin,  deck,  and  stage  plank  repaired; 
new  Tumace  liners,  machinery  overhauled. 

Docked;  2  new  lower  gunwales,  rakes  repaired,  6  streamers,  76 
stanchions,  3  planks  on  bottom.  2  halfway  pieces  in  sides,  new 
plank-sheer.  6  timberheads,  8  sheave  blocks;  coal  bunkers  and 
guards  sheathed,  bottom,  sides,  and  rakes  calked.  Machinery 
overhauled  and  put  in  working  order. 

Building  bulkhead  in  rake  to  keep  from  sinking. 

Docked;  new  top  gunwales,  26  deck  beams,  new  plank-sheer, 
new  chain  braces,  new  head  blocks,  2  timberheads,  7  rake 
planks,  leads  repaired,  sides,  lakea,  and  bottom  calked.  Ma- 
chinery overhauled. 

General  repairs. 

lO.OOOnuts  tapped,  8,470  cable  clamps  made,  60  shackle  pins,  800 
keepers,  80  couplings,  18  chisels,  4  capstan  bars,  18  maul 
handles,  24  mat  yokes. 

1  bookcase,  178  stakes,  new  sills  under  boiler  for  pumping  water 
over  levee  at  Hays  Landing  and  Willow  Point. 

General  repairs. 
Do. 


84,697.56 


Digitized  by  LjOOQIC 


280        REPORT   OF  THE    CHIEF   OF   ENGINEERS,   U.   R.   ARMY. 

Approximate  value  of  plarU  helonginp  to  the  United  States  and  used  in  the  Third  dittriei, 
improving  Mimmppi  River,  May  i,  1900,  to  May  i,  1901, 


Class  of  property. 


Number. 


Approxi- 
mate 
value. 


Steamer  Arthur  Hider 

Steamer  Emma  Etheridge . 

Steamer  Vedette 

Steamer  Meter 

Tug  Parker . 


Mat  boats  Nos.  26  and  27  (old) . . . 
Mat  boats  Nos.  28  and  29  (new) . . 
Mat  boats  Nos.  188  and  m  (old) . 

Headquarter  boat 

Quarter  boats 

Store  boat 

Hydraulic  graders  Nos.  1  and  8. . 
Hydraulic  grader  No.  77  (small). 

Floating  ponton  docks 

Floating  dry  dock 

Floating  stem  dock 

Barges  Tmodel ) 

TOB  (square) 


Do 

Pile  drivers  and  outfit 

Sklflb 

Dredge  Menge 

Dump  scow  No.  2 

Calking  flats 

Carpenter  shop  and  outfit. 
Machine  shop  and  outfit. . . 

Office  furniture 

Surveying  instruments 


«3S,799 

8,  on 

8,645 

2,844 

2,844 

6,670 

8,469 

500 

2,844 

11,169 

810 

8,910 

1,500 

366 

8,910 

80 

2S0 

16,000 

90,490 

80,887 

1,184 

45 

6,885 


80 

2,400 

8,420 

260 

1,520 


Total. 


110        182,610 


The  cost  for  the  twelve  months  for  caring  for  the  above  property,  plant,  and  outfit 
thereon  was  $24,924.27 

The  average  number  of  men  engaged  in  the  service  of  care  of  and  repairs  to  plant 
was  54. 

The  average  daily  cost  for  subsistence  of  employees  engaged  in  care  of  and  repairs 
to  plant  was  33.3  cents. 

Very  respectfully,  Abthuk  Hideb, 

United  States  Assistant  Engmeer. 
CSapt.  Chas.  L.  Pottbr, 

Corps  of  Engineers,  U  S.  A, 


BXPORT  op  MR.  A.  MILLER  TODD,  SUPERINTENDENT  OF  CONffTRUCJTION. 

Greenville,  Miss.,  May  S,  1901. 
Sib:  I  have  the  honor  to  submit  the  following  report  of  construction  party  on  repairs 
to  XQvetment  at  Ashbrook  Neck  and  Greenville  Harbor  during  the  season  1900-1901: 

ASHBBOOE  NBGK. 

Party  was  organized  and  left  for  Ashbrook  Neck  September  1,  1900,  with  Mr. 
George  C.  Thomas,  superintendent  of  construction,  in  charge.  The  writer  assumed 
charge  of  the  party  October  1,  1900. 

One  break,  between  ranges  130  and  137,  occurred  during  the  flood  stage  of  1900, 
which  necessitated  the  complete  rebuilding  of  the  work  for  750  linear  feet 

The  project,  which  was  carried  out,  was  to  construct  4,000  linear  feet  of  channel 
mat  250  feet  wide,  lapping  the  channel  mat  sunk  the  previous  season,  at  range  110 
and  extending  to  upper  end  of  work,  range  150,  completely  renewing  the  subaqueous 
part  of  the  work;  to  construct  pocket  mats  in  the  break  ranges  130  to  137  to  connect 
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channel  mat  with  pavin;;;  and  at  the  head  of  work  to  prevent  the  further  destruction 
of  work  owing  to  the  flanking  action  due  to  recession  of  shore  line  immediately  aboye 
head  of  reyetment;  and  to  ^ade  the  bank  and  renew  the  payement  where  oroken, 
at  ranges  130  to  137. 

Outfit  arriyed  on  work  September  1  and  work  was  commenced  on  September  8. 
MattreBB  construction  was  commenced  September  4  and  completed  January  8, 1901. 

Number  and  dimensions  of  mats  constructed  weie  as  follows: 

Channel  mats. 


Designation. 

Length. 

Width. 

Number 
squares. 

Started. 

Sunk. 

No.l 

FkL 

915 
1,010 

766 
1,294 

JFbeL 
250 
250 
250 
250 

2,287.6 
2,525.0 
1,887.5 
8,236.0 

Sept   4 
Oct.     6 
Nov.  10 
Dec.    4 

Oct.     3 

No.  2 

Nov.  10 

No.  8 

Nov.  27 

No.  4 

Dec.  29 

Totft] .... 

8,974 

9,986.0 

NoTB.— Channel  mat  work  is  continuous.    No.  1.  the  lowest  mat,  built  flrat,  lapping  last 
work  range  110;  then  follow  Nos.  2, 8,  and  4,  extending  to  head  of  work. 


Pocket  mats. 


Designation. 

Location, 
ranges. 

Number 
squares. 

Started. 

Sunk. 

No.l 

ISO  to  135.... 
149  to  151.... 

890 
347 

Nov.  28 
Jan.    1 

Dec.    4 

No.2 

Jan.    8 

Total ." 

787 

Squares. 

Channel  mat  built 9,936 

Pocket  mat  built 737 


Total  mat  built 10,672 

Bank  grading, — ^Hydraulic  grader  No.  1  was  brought  up  from  plant  on  (Septembers, 
commenced  grading  on  the  7th,  and  completed  grade  on  26th.  Linear  feet  bank 
graded,  610.  €k)n8iderable  delay  and  hindrance  was  experienced  by  the  grader  on 
account  of  the  reserve  stone  on  top  of  bank.  The  bank  gullied  and  washed  badly. 
One  hundred  and  fifty  feet  under  a  pile  of  reserve  stone  was  left  by  the  grader  and 
was  afterwards  graded  by  hand  with  shovels.  The  time  included  in  gr£iing  with 
shovels  includes  excavating  reserve  stone  and  piling  back  same. 

Slope  dressing, — This  was  done  by  shovels  and  embraced  considerable  work  oa 
account  of  the  gullies  and  the  mounds  left  by  grader. 

Bank  paving. — Bank  paving  was  undertaken  at  various  times  when  there  w^as 
sofficient  labor  on  the  works  to  make  up  a  gang  over  a  full  force  on  the  mat  boats 
and  when  brush  was  scarce.  Reserve  stone  was  used  almost  exclusivelv  for  paving, 
being  dug  out  and  wheeled  onto  the  slope,  excepting  352.58  cubic  yards  which  was 
loaded  on  a  barge  and  unloaded  on  slope. 

Minor  repairs  consisted  in  filling  sev^td  breaks  in  the  pavement,  due  to  rain  and 
wave  wash.  It  was  impossible  to  secure  enough  labor  to  prosecute  the  work  rapidly 
and  economically  during  September  and  October.  N^ro  labor  was  relied  on  during 
these  two  months,  and  n^roes  are  averse  to  working  at  a  place  situated  as  Ashbrook 
Neck,  being  several  miles  from  any  settlement,  and  there  being  plentv  of  work 
elsewhere,  as  lone  as  they  were  depended  on  exclusively  the  work  suiferea.  During 
the  first  part  of  Novembsr  about  2^  white  laborers  were  brought  from  Memphis 
and  from  then  on  labor  was  plentiful. 

The  entire  outfit  left  Ashbrook  Neck  for  Greenville  Harbor  on  January  4^  190L 
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Cost  per  unit  of  different  kinds  of  work,  Ashbrook  Neck 


Claiislflcatloii. 


Unit.      Pay  roll. 


SSS'ef      Material. 


Total. 


008t  per 
anit. 


Ghannelmat squares.. 

Pocket  mat do 

Grading  bank linear  feet.. 

Dressing  slope do — 

Paving  bank squares.. 

Loading  stone 

Revetment  repairs 

Hydraulic  grading squares. . 

Towing 

Heating  and  lighting 

Superintendence 

Property  purchased 

Miscellaneous  charges 


9,935 
727 
150 
610 


610 


m,8U.64 

1,064.19 

233.41 

377.86 

887.76 

88.49 

105.71 

496.26 

8,607.04 


14,853.28 
392.11 
86.01 
139.26 
327.18 
32.61 
88.96 
99.97 
892.24 


$37,070.60 
2,745.80 


3,074.07 


2,083.88 


149.88 


128.83 
234.83 

2,791.38 
898.62 


S53,235.47 

4,202.10 

319.42 

517.12 

4,289.01 

121.10 

273.50 

833.06 

7,290.66 

398.62 

2,232.71 

2,882.6.S 

502.63 


Total 20,757.69 


6,510.95  1  46,444.13  1  77,098.08 


95.36 

6.77 

2.13 

.&4 

6.20 


1.36 


Cost  per  linear  foot  of  channel  mat  250  feet  wide,  $13.40. 

Material  expended  per  unit  of  work,  Ashbrook  Neck. 
[Channel  mat,  9,935  squares.] 


Material. 


Quantity. 


Per 
square. 


Brush cords 

Poles do.. 

Stone cubic  yards. . 

Wire  strand: 

|-inch pounds.. 

l-lnch do.... 

A-inch do — 

Hnch do — 

Galvanized  wire ■. do — 

Silicon  bronze  wire do — 

Clips,  Magnolia n\imber. . 

Staples pounds. . 

Spikes do — 


15,319.1 
508.8 
6,087.86 

85,158 

9,586 
20,346 
58,620 
18,060 

9,400 

2,650 

1,340 
950 


L&42 
.061 
.613 

8.689 

.965 

2.048 

5.901 

1.816 

.94<j 

.2t» 

.ia=> 

.096 


[Pocket  mat,  727  squares.] 


Material. 

Quantity. 

Per 
square. 

Brush 

cords.. 

1,036 
39.2 
565.5 

2,720 
4,745 
1,600 

300 

160 

1.425 

Poles 

do.... 

.0&4 

Stone 

cubic  vardfl. . 

.777 

Wire  strand: 

JL-inch 

I)ounds. . 

8.741 

^nch 

do.... 

6.664 

Galvanized  wire,  No.  12 

Silicon  bronze  wire 

do-... 

do.... 

2.201 
.412 

Staples 

do..-. 

.220 

Material  expended  per  linear  foot  channel  jnal  comjyU'tedj  Ashbrook  Neck, 
[3,974  linear  feet.] 


Material. 


Brush cords. 

Poles do... 

Stone cubic  yards. 

Wire  strand: 

|-inch pounds. 

l-lnch do... 

Arinch do. . . 

finch do... 

Galvanized  wire do.  - . 

Silicon  bronze  wire do. . . 

Clips,  Magnolia number. 

Staples pounds. 

Spikes do... 


Quantity.  ^^]^,^'^ 


15.819.1 
508.8 
6,087.85 

85,168* 

9,586 
20,346 
68,620 
18,060 

9,400 

2,650 

1,310 
950 


8.856 
.128 
1.532 

8.59 

2.41 

6.120 

14.750 

4.542 

2.366 

.66 

.333 

.24 
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Classification. 

Amount. 

Per  cent. 

Payroll 

$20,757.69 

6,510.95 

46,444.13 

602.63 

2,882.68 

26.92 

Su  DsiHtence 

8.45 

Material 

60.24 

MLHcellaneous  charufes 

.65 

Property  purchased 

8.74 

Total 

77,098.08 

100.00 

OEEENVILLB  HABBOR. 

There  were  two  sloughs  on  this  work  when  the  party  arrived,  between  ranges  106 
and  110  and  ranges  132  and  136,  re8i>ectively.  It  was  proposed  to  construct  pocket 
mats  in  these  and  to  grade  and  repair  the  upper  bank;  also  to  construct  the  channel 
mat  n.800  feet)  between  ranges  119  and  137,  to  reenforce  the  original  work  as  pro- 
jected last  season  but  not  carried  out.  Only  one  channel  mat,  1,100  feet  in  length, 
was  constructed,  however,  after  completion  of  which  work  was  suspended  on  account 
of  scarcity  of  funds.  , 

Party  arrived  on  the  work  January  4  and  commenced  the  following  day. 

The  number  and  dimensions  of  mats  constructed  is  shown  below: 

CHANNEL  MAT. 


Designation. 

Size  of 
mat. 

Number 

of 
squares. 

Com- 
menced. 

Sunk. 

No.  1 

Feet. 
1,095x250 

2,787.6 

Jan.   14 

Jan.  ao 

POCKET  MATS. 

Location, 
ranges. 

No.  1 

107-110 
132-136 

416.0 
491.0 

Jan.     5 
Jan.    8 

Jan.  10 

No.  2 - - 

Jan.  14 

Total 

907.0 

Squares. 

Channel  mat  built 2,737.6 

Pocket  mat  built 907.0 

Total  mat  built 3,644.6 

Bank  grading. — Grader  No.  1  was  transferred  from  Lake  Providence,  arriving  on 
JanuiU-y  14  and  commencing  work  same  day.  Grading  was  completed  on  January 
26,  760  Unear  feet  graded  in  ten  working  days,  or  76  linear  feet  per  day. 

I^ope  dressing  wvSi  shovels. — This  includes  time  devoted  to  cutting  ditcn  to  drain  bor- 
row pits  adjacent  to  lower  pocket. 

Bank  paving. — Paving  was  commenced  January  17,  and  was  pushed  close  behind 
grader  in  upper  pocket  to  make  connection  with  pocket  mat,  in  face  of  a  rising  river. 
Paving  of  upper  pocket  completed  January  26;  paving  of  lower  pocket  commenced 
January  31  and  completed  February  7;  number  of  s<}uares  paved^  606.2. 

Minor  repairs  consisted  in  filling  up  and  repairing  washes  m  upper  bank,  the 
reopening  of  existing  drains,  and  construction  of  new  ditches  and  drains  where  neces- 
sary; also  repairs  of  dikes  at  head  of  works. 

Outfit  was  laid  up  at  fieet  February  9,  1901. 

All  work  was  of  the  fascine  type  and  differed  in  no  way  in  method  of  construc- 
tion, etc.,  from  that  of  previous  seasons.  No  trouble  was  experienced  in  sinking  any 
of  the  mats. 

Material.— jymng  the  season  material  was  furnished  as  follows: 

Brush  and  poles  by  Hunter  <&  Frey,  contractors,  loaded  on  barges  at  various 
points,  and  towed  by  Government  steamer  to  site  of  works. 

Stone  by  A.  J.  Terrell,  on  bai^  at  Greenville,  Miss. ;  by  Ward  &  Wise,  on  baiges 
at  Arkansas  City,  Ark.;  by  fVed  Hartw^,  on  barges  delivered  on  work,  and  from 
Tennessee  River  on  bai^  towed  by  steamer  Arthur  Eider, 
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The  delivery  of  material  was  satisfactory,  with  the  exception  of  a  few  days  in  Sep- 
tember and  a  few  days  in  January,  when  the  brush  contractors  failed  to  deliver 
materiiEd  in  sufficient  quantities. 


Cost  per  unit  of  different  kinds  of  work,  GreenvHU  Harbor. 

C9a88ification. 

Unit. 

Payroll. 

Subsist- 
ence. 

Material. 

Total. 

Cost  per 
onit. 

Channel  mat squares.. 

Pocket  mat do.... 

Dressinf  slope linear  feet. . 

Pavingbanks squares.. 

ReDalrs  to  l>ank 

2,737.5 
907 
750 
605.2 

12,906.14 

1,148.41 

160.62 

917.00 

340.08 
336.40 
728.82 
803.33 

r56.90 
299.11 

41.88 
288.83 

88.56 

69.01 
169.11 

64.67 

|10,036.« 
8,481.49 

913,698.07 

4,929.01 

202.45 

4,096.40 

565.89 

545.41 

1,525.56 

868.00 

58.15 

2.40 

f6.00 

5. 43 

.26 

2,937.57 
187.25 
140.00 
627.68 

6.76 

Hydraulic  grading',  .llneap  feet. . 

Towing  ,,^ - 

750 

.72 

Snoerintendence 

Sundries 

ProDertv  nurehafled 

'rota] 

7,840.80 

1,728.02  i    17.858.97 

26,488.84 

Cost  per  linear  foot  of  channel  mat  250  feet  wide,  $12.50. 

Material  expended  per  unit  of  work  done,  Greenville  Harbor, 
[Channel  mat,  2,787.5  squares.] 


Material. 


Quantity. 


Per 
square. 


Brush cords.. 

Poles do.... 

Stone : cubic  yards.. 

Wire  strand: 

f-lnch pounds.. 

f-inch '. do — 

yw-inch do — 

t-inch do.... 

Gfllyanized  wire.  No.  12 do — 

Silicon  bronze  wire do — 

Clljps,  magnolia number.. 

Spikes pounds, 

Staples do.., 


4,283 

120.6 
1,820.45 

10.151 

2,800 

7,120 

17,196 

4,450 

800 

818 

250 

820 


[Pocket  mat,  907  squares.] 


1.561 
.044 
.665 

S.706 
LQ22 
2.601 
6.283 

1.6:^ 


.091 
.117 


Material. 


Per 

square. 


Brush cords.. 

Poles do — 

Stone cubic  yards.. 

Wire  strand: 

Arinch pounds. . 

t-inch do.... 

Galvanized  wire.  No.  12 do 

Silicon  bronze  wire do 

Staples do — 


MaJterial  expended  per  linear  foot  channel  mat  done,  GreenviUe  Harbor. 
[1,095  linear  feet] 

MateriaL 


L641 
.132 
.706 

2.811 

5.766 

L874 

.551 


Per  lin- 
ear foot 


Brush cords.. 

Poles do 

Stone cubic  yards.. 

Wire  strand: 

f-inch pounds.. 

f-ii^ch do 

^inch do 

1-inch do.... 

GalTanized  wire,  No.  12 do 

Silicon  bronze  wire do 

^|Ds,m8gnolia number.. 

Wkes pounds.. 


S.9U 

.110 

L662 
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Percentage  of  cost  of  different  items  of  toork,  GreenviUe  Harbor, 


Clossiflcatlon. 

Amount 

Percent- 
a«e. 

Pay  roll 

r,  340. 80 

1,728.02 

17,358.97 

53.15 

2.40 

27.72 

Pn  Dfli8ten<Jft  r--.,  r„ - - 

6.52 

Material 

65.65 

IS^DdrieS  ....-   r 

.20 

Property  purcha-sed - 

.01 

Total 

26,488.84 

100.00 

Tbwing. — Steamer  Arthur  ITider  was  engaged  in  towing  material  mitil  February  1, 
when  she  was  transferred  to  Lake  Providence,  La, 

Any  degree  of  success  attained  by  the  party  under  my  chai^ge  is  attributable  mainly 
to  the  efficient  services  by  the  overseer  and  'master  laborers  on  the  work. 
Very  respectfully, 

A.  MiLLEB  Todd, 
Superintendent  of  ConatructUm, 
Mr.  Abthub  Hidbb, 

United  States  Assistant  Engineer  in  Charge, 


BEFOBT  OF  MR.   OBOBOB  0.   THOICAS, 


OF  GONBTBUCnON. 


Gkeenville,  Miss.,  March  ;?-#,  J 901, 

Sib:  The  following  final  report  on  revetment  work  at  Lake  Providence,  La.,  during 
the  season  of  190Q-1901  is  respectfully  submitted. 

The  season's  project  comprised  an  upstream  extension  of  2,000  feet  and  all  neces- 
sary repairs  to  original  work. 

When  the  season's  work  began  there  was  a  comparatively  deep  break  from  ranges 
105  to  110  and  a  shallow  break  from  ranges  112  to  115.  Snortly  after  the  arrival  of 
the  fleet  another  shallow  break  occurred  at  ranges  117  to  120,  making  the  repair 
work  practically  continuous  from  ranges  112  to  120.  In  addition  to  these,  a  deep 
break  occurred  on  December  10  between  ranges  97  and  104  and  a  shallow  break  on 
January  22  in  the  new  work,  ranges  127  to  132. 

The  work  was  begun  October  3,  1900,  and  completed  February  16,  1901. 

The  number  and  dimensions  of  mats  constructed  were  as  follows: 

CHANNEL  MATS. 


No. 


Nature  of  work. 


Dimenfiions. 


Squares. 


Repaln  to  original  work  . 

Extension 

do 

Bepaln  to  original  work  . 

do 

do 

Bepaln  to  extension 


Total  channel  mate. , 


JF^et, 
668  by  250 
713  by  800 
1,060  by  300 
939  bv  150 
650  by  2o0 
615  by  150 
421  by  110 


1,407.5 

2,1S9 

8,180 

1,408.5 

1,375 
772.6 
463.1 


10.746.6 


POCKET  MATS. 


1 

Itepftirs  to  original  wnrir           -  - , , .  r 

350 

9 

....*  do r. 

476 

3 

do 

674  5 

4 

Extension 

217.5 

5 

Repairs  to  extension 

30 

Total  mat  built 

12,498.6 

All  mats  of  fascine  type,  the  method  of  construction  differing  in  no  particular  from 
that  of  previous  season. 
Bank  grading, — This  work  was  done  by  hydraulic  grader  No.  1,  with  single  crew, 
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one  line  of  hose,  pump  pressare  100  pounds.  Work  began  October  9,  1900,  and  was 
completed  February  12,  1901.  During  this  time  the  machine  was  twice  shut  down, 
November  28  to  December  11  and  December  14  to  18,  to  await  more  &ivorable  con- 
ditions for  work,  and  was  transferred  to  Greenville  Harbor  from  January  12  to  Feb- 
ruary 1, 1901.  The  actual  time  employed  in  grading  was  89  days,  cutting  an  average 
of  46  feet  per  dav,  at  a  cost  of  93  cents  per  linear  foot. 

The  bank  graded  was  composed  of  pure  sand  and  resulted  in  the  nsoal  gullying. 
The  ^Ues  were  filled  in  and  slope  dr^sed  by  means  of  shovels  at  a  cost  of  ^.6  cents 
per  Imear  foot,  making  total  cost  of  completed  slope  $1.32  per  linear  foot,  a  figure 
considerably  in  excess  of  the  cost  of  bank  actually  graded,  as  400  feet  of  completed 
slope  was  destroyed  by  caving,  the  regrading  of  wnich  is  not  embraced  in  linear  feet 
grsuled  for  the  season. 

Bank  paving, — The  following  paving  was  done:  Ranges  97  to  120,  repairs  to  origi- 
nal work,  1,146  squares;  ranges  122  to  140,  extension,  1,986  squares;  ranges  127  to 
132,  repairs  to  extension,  318  squares — making  a  total  of  3,450  squares  of  paving 
constructed. 

Paving  8  inches  thick  and  extending  from  low-water  line  to  an  elevation  of  28  feet. 
Lake  Providence  gauge. 

Stone  used,  exclusive  of  amounts  stripped  from  breaks  in  original  work,  2.6  cubic 
yards  per  square. 

Brwh  revetment, — A  total  of  783  squares  of  this  was  constructed  around  the  break 
in  the  original  work,  ranges  97  to  104,  brush  extending  from  low-water  line  to  an 
elevation  equal  to  top  of  paving;  method  of  construction  similar  to  previous  work  of 
its  kind,  which  consisted  of  two  courses  of  brush  laid  crosswise  between  a  top  and 
bottom  framing  of  poles,  the  whole  bound  together  with  wire  and  covered  with  a 
light  paving  of  stone. 

IHhBs. — ^Tne  river  having  encroached  upon  the  borrow  pits  along  the  base  of  the 
old  extension  levee  line  sufiicient  to  develop  some  little  scour  during  the  last  high- 
water  season,  it  was  deemed  advisable  to  construct  two  small  brush  dikes  across  the 
pits  to  check  the  flow  and  prevent  further  scour  behind  the  work.  These  dikes 
were  constructed  in  the  usual  manner,  of  brush  and  stone,  at  a  cost  of  $3.09  per 
linear  foot. 

Malerial, — Brush  and  poles  were  furnished  under  contract  by  Hunter  and  Frey, 
deUvered  on  Government  barges  at  CaroHna,  Skipwith,  and  Sarahs  Island. 

Stone  was  furnished  under  contract  by  A.  J.  Terrell,  loaded  on  Government  bai^gee 
at  Greenville,  Miss.,  and  by  Fred  Hartweg  delivered  on  contractor's  baiigee  at  Ash- 
brook  Neck. 

Towing,— The  steamer  Emma  Etheridge  was  in  service  from  October  3,  li  00,  to 
January  31,  1901,  at  which  time  she  was  relieved  by  the  steamer  Arthur  BtdeTf  the 
latter  l>oat  completing  the  season's  work. 

Oattper  wiU  ofd^ererU  hinds  ofworh^  Laike  Providence. 


Claasification. 

Unit 

Pay  roll. 

Subsist- 
ence. 

Material. 

Total. 

Cost  per 

unil 

Ghannelmat squares.. 

Pocket  mat do.... 

Paving  iMnk do.... 

Brush  revetment linear  feet. . 

Bikes 

10,746 

1,748 

8,460 

788 

911,114.10 
3,249.96 
8,767.87 
1.134.80 
238.18 
2,806.87 
1,200.77 
8,669.70 
2,191.60 

98,884.71 
1,121.27 
1,297.48 
892.10 
81.22 
417.95 
414.63 
766.48 
135.09 

986,854.66 
5,493.99 
16,515.88 
2,295.26 
471.50 
1,068.74 

■"2,*779.*98' 

951,808.36 
9,865.24 
21,671.23 
8,822.16 
790.88 
8,793.66 
1,615.30 
7,115.16 
2,826.59 
4,48*2.57 
10,019.95 

94.82 
5.64 
6.25 

4.  as 

Hydr.  nading linear  feet. . 

4,075 
4,076 

.93 

Slope  dresBixig do.... 

Towing   ............r,..T.,T. 

.89 

Superintendence 

Property  purchased 

Itotal 

28,768.75 

8,460.83 

65,479.89 

117,155.99 

Total  cost  of  work  done  was 9117,156.99 

Cost  of  repairs  to  original  work 951,792.21 

Cost  of  repairs  to  new  work 5,052.26 

Miscellaneous  charges 9,461.79 

Cost  of  dikes 790.88 


Net  cost  of  new  work 

960,058.85-i-l,800  linear  feet  completed  work-  927.81  per  linear  foot 


67,097.14 
60,068.85 
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MaierkU  expended  per  unit  of  work  done,  Lake  Providence, 
[Channel  mat,  10,746  squares.] 


Material. 

Quantity. 

Per 
square. 

Brush 

cords.. 

16,012 
6,507 

688 

38,136 

10,261 

20,740 

63,939 

6,018 

17,731 

1,720 

1,300 

3,117 

1.490 

Stone 

cubic  vurdH. , 

.600 

Poles 

cords. . 

.050 

Wire  strand; 

1  Inch 

pounds.. 

8.649 

1  inch 

do 

.955« 

jLinch 

do.... 

1.930* 

Jlnch 

do.... 

6.960> 

Silicon  bronze  wire 

do.... 

.560 

Galvanized  wire.  No.  12 

Staples 

do.... 

do.... 

1.650 
.160 

Spikes 

do.... 

,121 

cTii^,  MftgnoUft  r 

number. . 

.290 

Material  expended  per  linear  foot  channel  mat  completed,  Lake  Providence, 
[1,800  linear  feet] 


Material. 

Quantity. 

Per 
linear 
foot 

Brush 

cords.. 

8,288.0 

281.1 

8,467.4 

19,170.0 

6,292.0 

10,850.6 

83,350.9 

9,276.3 

8,148.3 

899.6 

648.0 

1,680.4 

4.560 

Poles 

do.... 

.166 

Stone 

cubic  yards. . 

4.698 

Wire  strand: 

finch 

pounds.. 

10.650 

1  inch 

do 

2.940 

JLinch 

do.... 

6.027 

{Inch 

do,... 

18.62t$ 

Galvanised  wire,  No.  12 

Silicon  bronze  wire 

do.... 

do.... 

6.159 
1.749 

Staples 

do.... 

.499> 

Spilces 

do.... 

.360 

cTips,  Magnolia 

nura  ber. . 

.906 

Percentage  of  cost  of  different  items  of  ivork,  Lake  Providence. 


Classification. 

Amoant 

Percent 

Pay  roll 

$28,763.75 
8,459.83 
66,479.89 
10,019.95 
4,432.67 

24.56 

Subsi«»tence 

7.22 

Material 

65.89 

Miscellaneous  charges 

8.66 

ProDcrtv  Durc  based 

8.78 

Total 

117,156.99 

100.00 

Repairs  to  original  ivork,  Lake  Providence. 


Classification. 


Unit 


Cost. 


Channel  mat 

Pocket  mat 

Bank  paving 

Bank  TOding 

Slope  oressed. 

Brush  revetment 

Towing 

One-baJf  property  purchased . 
One-half  sundries 


squares.. 

do 

do.... 

.linear  feet.. 

do.... 

squares.. 


4,968.9 
4.501.0 
1,146.0 
1,775.0 
1,775.0 
788.0 


Total  cost  of  repairs  to  original  work. 


$28,921.08 
8,477.66 
7,164.79 
1,650.75 

702.90 
8,822.15 
8,657.68 
2,216.28 

279.08 


61,792.21 
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Repairs  to  new  work,  ranges  1S7  to  ISS. 


Classification. 


Chauuelmat  . 
PocKet  mac. . . 
Bank  paved . . 
Bank  frraded., 
Slope  dressed. 


squares.. 

do.... 

.linear  feet.. 
do.... 


Total  cost  of  repairs  to  new  work. 


t2,2SLtt 

169.44 

1,968.14 

465.00 

196.00 

5,062.26 


Very  respectfully, 

Mr.  Abthxtr  Hidbr, 

United  States  AssiOcmt  Engineer  in  Charge. 


Geo.  C.  Thomas, 
Superintendent  of  OonttrucUan. 


REPORT  OF  MR.  A.  MILLBR  TODD,  INSPBCTOB. 

Gbbenvillb,  Mibb.,  May  10, 1901, 
Captain:  I  have  the  honor  to  sabmit  the  following  report  of  operations  in  the 
Lower  Yazoo  Levee  district  for  the  year  ending  May  1, 1001: 

Extent  of  district  and  yardage, — ^The  line  of  levee  extends  from  the  Coahoma-Bolivar 
county  line  (367  L. )  to  the  lower  end  of  Eagle  Lake  in  Warren  County  (680  L.),  all 
in  the  State  of  Mississippi.  The  line  has  been  shortened  474  feet  by  new  loops,  mak- 
ing the  length  of  levee  line  188.05  miles.  The  levee  line  as  estimated  May  1,  1900, 
contained  28,832,426  cubic  yards.  As  shown  by  the  accompanying  statements  of 
work  done,  the  United  States  added  during  the  year  636,899  cubic  yards  and  the 
levee  board  1,194,704  cubic  yards,  making  a  total  of  1,831,603  cubic  yaids  during  the 
year,  from  which  subtract  102,000  cubic  yards,  contents  of  old  levee  thrown  out  aa 
shown  in  the  following  table,  leaving  the  net  contents  of  the  line  at  the  present  time 
30,562,029  cubic  yards. 


Locality. 

Stations. 

Miles 
below 
Cairo. 

Length 

oflGie 

thrown 

oat. 

Cable 

yards 

tnrown 

oat. 

Below  Sh^piand  r 

8628+60  to  8646+25... 

8786+15  to  8800 

3971  to  3987+68 

549  L. 

551  L. 

552  L. 

87 
100 
887 

80,000 
82,000 
40,000 

Below  Tallula 

Pitleis 

Total 

474 

102,000 

River  staaes. — ^The  highest  stage  in  1900  was  reached  before  the  date  of  last  annual 
report,  and  up  to  the  commencement  of  the  present  rise  the  water  had  not  reached 
even  a  bank  full  stag^e.  Heavy  rains  and  snowstorms  over  the  entire  Ohio  Valley 
from  April  19  to  22,  inclusive,  succeeded  by  warm  weather,  caused  the  river  at  Cin- 
cinnati to  attain  a  height  of  59.7  feet,  but  owing  to  the  fact  that  a  comparatively 
high  river  at  Cairo,  on  account  of  a  rise  in  the  Upper  Mississippi,  was  beff:inninff  to 
reoiBde,  the  crest  of  this  rise  passed  Cairo  at  a  stage  of  only  43.2,  and  alon^  the  dis- 
trict the  water  will  just  come  well  up  on  the  slopes  of  the  levees.  No  high  water 
maintenance  will  be  necessary. 

GHANOBS  IN  BANK  LINES. 

Parkers  Landing  to  Dennis  Landing  {S67-S7S  L. ).— From  about  Station  90  to  Station 
120  the  river  is  gradually  encroaching  toward  the  levee.  Since  1892  the  cave  has 
amounted  to  about  400  feet  The  levee  at  the  nearest  point  is  700  feet  from  the  bank, 
and  unless  the  rate  of  caving  increases  it  will  be  ten  years  before  new  levee  is  neces- 
sary. 

As  in  the  previous  year,  the  reach  along  which  active  caving  occurs  is  from  Sta- 
tions 270  to  400,  and  during  the  past  year  a  smaller  amount  thui  usual  haa  caved  in 
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the  riyerp  the  pohit  of  exoessive  cavhig  moyhig  downstreamy  and  the  shore  xemaioB 
aboat  1,500  feet  from  levee  at  that  point 

Waxhaw  Front  (S9»-^94  X.).— From  Stations  1146  to  1253  the  amoont  of  cairing 
has  assumed  alanning  proportions.  At  aboat  Station  1100  the  bank  has  caved  over 
600  feet  in  eleven  months,  leaving  a  distance  of  only  about  700  feet  to  the  levee  at 
the  nearest  point  If  cavmg  should  continue  actively  in  the  same  place  it  might  be 
necessary  to  build  a  new  levee  next  season,  and  unless  the  caving  is  checked  along 
the  entire  reach  it  is  almost  certain  that  the  levee  will  have  to  be  built  in  1903. 
Surveys,  map,  and  profile  have  been  made  for  a  location  of  new  levee  covering  this 
point,  and  estimate  of  material  required  to  build  same. 

JSuwrton  (^399-400  L. ). — ^In  this  reach  the  caving  has  been  quite  active  during  the 
year,  and  if  it  continues  the  levee  wiU  be  threatened  at  Station  1593  in  two  more 
years.  The  bank  is  only  1,000  feet  from  levee  at  that  point  and  the  year's  caving 
has  amounted  to  400  feet  However,  it  does  not  seem  poasiDle,  from  an  inspection 
of  a  map  of  the  locality,  that  the  maximum  caving  should  continue  at  this  pomt^  bat 
rather  tnat  it  should  be  expected  to  move  downstream  considerably. 

Botvoar  to  Kentucky  Iakmmm  {417-419  JL). — Active  caving  shows  opposite  Stations 
2600  to  2620  and  2670  to  2740.  The  levee  is  1,800  feet  from  point  of  maximnm  cav- 
ing, and  it  will  therefore  be  some  vears  before  the  levee  is  threatened  at  this  point 

Jenkma  to  Mound  Landing  Front  (4S0-4S6  L, ).— Caving  has  continued  at  about  the 
same  rate  as  during  the  preceding  years.  Attention  is  directed  to  the  last  annual 
report  (p.  4648),  concermng  the  vital  interests  affected  at  this  point  If  caving  con- 
tinues as  at  present,  the  angle  at  Station  3163  will  be  threatened  first,  and  if  the  rate 
of  caving  does  not  increase,  conditions  would  not  warrant  anv  more  extensive  work 
than  movmg  back,  about  300  feet  the  levee  from  Stations  8149  to  3163.  This  will 
be  entirely  feasible  from  the  standpoint  of  good  location.  If,  however,  developments 
indicate  continued  caving,  somethmg  more  permanent  must  be  provided. 

During  the  season  a  survey  has  been  made  for  a  proposed  location  of  new  levee  not 
before  investigated,  the  results  pointing  to  probably  the  best  levee  line,  from  the 
standpoint  of  economy  and  the  best  interests  of  riparian  owners,  of  an^  yet  laid 
down.  Elsewhere  in  this  report  the  estimate  for  a  levee  on  this  location  is  given  as 
probably  necessary  between  the  years  1902  and  1904. 

Millers  Bend  {459-461 L,  ).~No  threatening  caving  has  developed  along  this  reach 
the  past  year. 

BachdoTB  Bend  Front  (475-479  X.).— Oaving  continues  at  about  the  same  rate  from 
about  opposite  Station  3970  to  the  head  of  the  revetment  above  Qreenville.  The 
angle  at  Station  4006  is  becoming  more  threatened,  the  distance  now  being  400  feet 
from  levee  to  river  bank,  a  cave  of  175  feet  having  occurred  in  twelve  montha  If 
this  rate  of  caving  continues,  it  will  not  be  sale  to  go  anoUier  season  after  this  one 
without  buildine  a  new  levee  to  cover  the  exposed  point,  which,  as  estimated  last 
year,  wiU  take  about  150,000  cubic  yards  and  will  cost  $25,000. 

Longwood  Front  (499-50t  X.).— The  bank  is  caving  along  the  levee  from  Stations 
1350  to  1540.  At  the  nearest  point  of  approach  to  the  levee.  Station  1392,  the  bank 
is  caving  slowly  and  the  distance  to  the  levee  is  about  650  feet  The  most  active 
caving  occurs  from  Station  1420  down,  the  rate  of  recession  of  shore  line  continuing 
steaduy  at  the  rate  of  about  200  feet  per  year.  From  an  inspection  of  map  of  the 
locality  it  will  be  seen  that  the  shore  line,  if  caving  continues  as  at  present,  will 
approach  very  dose  to  the  levee  along  the  entire  readi  from  Stations  1^  to  1540  in 
aoout  four  years. 

Bdow  Lwta  {51ih/fl5  L.)  .—The  point  of  maximnm  caving  has  moved  upstream 
since  last  year,  and  has  breached  the  old  levee  at  the  angle  opposite  Station  2090. 
There  will  be  no  point  threatened  for  some  years  to  come. 

Bend  ofJMand  No.  99  {5lJh516  X.).— The  rate  of  caving  along  this  shore  seems  to 
have  increased  during  the  past  year.  The  levee  is  only  900  feet  from  bank  at  about 
Station  2490,  and  a  littie  over  300  feet  caved  in  the  past  year.  If  this  rate  continues 
a  new  loop  will  have  to  be  provided  in  1903  or  1904. 

Homoch/itto  to  Baleshed  {5S5-5S7  Z.).— This  bank  has  remained  practically  intact 
from  Stations  3050  to  3160.  From  Stations  3160  to  3200  the  shore  has  receded  slowly 
until  the  anffle  of  the  levee  about  Station  3182  is  threatened,  and  the  Mississippi 
State  levee  Doard  has  tmder  construction  a  small  loop  from  Stations  3174  to  3191, 
as  indicated  on  accompanying  map.^ 

ShijpiUxnd  Front  {544^46  L,),—No  appreciable  caving  has  taken  place  here  during 
thepastyear. 

Iftlen  to  ShOoh  {65$-655  X.).~The  hard  buckshot  point  opposite  the  angle  at  Sta- 
tion 3980  has  yielded  slowly  to  the  action  of  the  current    It  became  evident  that  a 

1  Omitted. 
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breach  of  the  levee  there  might  be  expected  in  another  year,  and  the  Miarifloppi 
State  levee  board  constructed  a  new  levee,  Stations  d971  to  3988,  covering  the 
threatened  point.  However,  if  the  rate  of  caving  continues  opposite  Station  Sfn  as 
during  the  past  twelve  months,  a  very  extensive  levee  will  be  necessary  to  put  the 
line  entirely  out  of  danger.  From  Stations  4000  to  4170  caving  was  practicaliv 
nothing,  except  a  little  opposite  Station  4060,  but  the  tendency  to  cave  at  this  point 
renders  it  necessarv  that  tne  new  loop,  when  constructed,  should  cover  the  entire 
line  from  Stations  8050  to  4107.  From  Station  4170  to  below  Shiloh  Tiinding  caving 
continues  quite  active,  but  the  nearest  point  will  not  be  threatened  for  several  years. 

DuvaU  to  CJwtard  {668-670  L. ). — ^Active  caving  has  occurred  during  the  past  twelve 
months  from  Stations  4745  to  6050.  The  rate  of  caving  seems  to  have  been  slightly 
reduced  in  that  time,  due,  probably,  to  the  fact  of  there  being  no  high  water,  but  a 
strip  averaging  over  200  feet  wide  along  a  length  of  5  miles  hSa  been  swept  into  the 
river,  and  the  levee  will  be  threatened  below  Station  4900  in  about  five  years.  It 
will  be  noted  that  the  point  of  no  caving  has  moved  upstream  from  year  to  year, 
and  it  is  to  be  hoped  that  this  will  continue  so  that  only  a  small  portion  of  caving 
bank  will  be  left  below  the  point  of  proximity  to  Steeles  Bayou,  thus  reducing  to  a 
minimum  the  amount  of  revetment  necessary  to  prevent  the  river  cutting  through 
into  this  bayou. 

Chotard  to  Brunswick  (57(M75  Ir. ). — ^Practically  no  caving  has  occurred  in  this 
reach  the  past  year,  and  it  is  hoped  that  it  has  ceased  entirely. 


OONSTRUOnON. 


On  July  21, 1900,  project  and  estimate  were  submitted  for  the  following  work: 


Statioiis. 

Miles  be- 
low 
Oairo. 

Kind  Of  work. 

Gmde  pioposed. 

8380-8662 

486  L. 

490  L. 
610  L. 
G26L. 
688  L. 
587  L. 
587  L. 
658L. 
666  L. 

Topping,     enlarge- 
ment, and  new  spur. 

Banouettc  

Topping  8  and  4  feet  above  high  water  1897. 

Enlargement  and  spor  4  feet  above  high 

water  1897. 
6  feet  below  high  water  1897. 
Do. 

1180-1846 

210^28]0a     

do 

2880-2572n 

do 

Bo. 

2880-8169a 

do 

Do. 

8181-8440a 

do 

8  feet  below  high  water  1897. 

8886-8488 

8  feet  above  high  water  1807. 
Do. 

4000-4243 

do 

42\^-4i(n          

do 

Do. 

a  Grade  waa  increased  to  4  feet  above  high  water  of  1897,  the  levee  board  paying  for  the  tncreaae  in 
yardage. 

There  were  estimated  707,000  cubic  yanls,  to  cost  $116, 6S0.  Proposals  were 
received  at  the  Memphis  office  and  opened  on  August  15, 1900. 

Statement  is  submitted  showing  names  of  contractors,  prices,  and  all  constractioii 
details.  Contractors  were  all  slow  in  getting  to  work,  conseqaentiy  much  valuable 
time  was  lost  Work  was  commenced  on  only  one  contract  in  August,  via,  Stationfi 
4215  to  4407,  and  the  report  of  September  operations  shows  only  &nr  contractors  at 
work.    In  November  only  five  of  the  nine  contracts  were  in  progress  of  oonstmction. 

Ernest  Hyner,  contractor  for  Stations  1130-1846,  2880-died,  8181-3440,  and  3385- 
3483,  failed  in  January,  1901.  Stations  3181-3440  had  been  sublet  and  very  good 
progress  had  been  made  thereon.  This  contract  was  completed  by  the  subocHitractor. 
Stations  3385-^483  had  been  started  by  contractor,  but  at  the  tame  of  failure  only  50 
per  cent  was  completed.  This  contract  and  his  two  upper  contracts.  Stations  1130- 
1346  and  2880-3169,  were  completed  by  force  put  on  oy  the  Government  for  the 
price  at  which  the  work  was  let  to  Hyner. 

H.  F.  Watkins,  contractor  for  Stations  2380-2572,  foiling  to  commence  work  when 
directed,  this  contract  was  put  up  by  Government  force  in  the  same  manner  as  the 
three  above  rderred  to. 

None  of  the  contracts  in  this  district  were  completed  on  contract  time  (Febroary  1, 
1001).  Extensions  were  granted  on  nearly  all  and  they  were  completed  within  the 
extended  time. 

Good  weather  has  prevailed  throushout  the  entire  season,  especially  during  the 
winter  and  spring  months  of  1901.  A  statement  showing  the  ramfall  at  Greenville, 
Miss.,  during  the  period  covered  by  this  report,  as  well  as  the  mean  for  the  past 
fifteen  years  for  comparison,  is  submitted. 
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Methods  of  construction,  except  on  one  contract  (Stations  1130-1346),  have  been 
the  same  as  during  previous  years— by  teams  and  wheel  scrapers.  On  Stations  1130- 
1846  grader  and  dump  wagons  were  used  in  some  places.  The  grader  and  wagons 
were  of  the  same  type  as  those  used  on  one  of  the  levee  board  contracts  in  1899,  and 
described  in  annual  report  of  1899,  page  3559.  The  material  encountered  on  this 
contract  was  principally  loam,  and  wherever  the  fill  in  the  bank  justified  their  use 
the  grader  and  wagons  provea  far  superior  to  the  wheel  scrapers,  especially  where 
long  hauls  were  necessarv.  This  method  of  buildine  levees,  if  the  borrow  pits  are 
deiured  and  the  material  firm  enough  to  hold  up  the  heavy  grader,  is  the  most 
economical  yet  tried. 

On  the  contract  stations  4000-4243  it  became  necessary  to  drain  the  old  borrow  pits 
in  order  that  sufficient  material  might  be  obtained  to  construct  the  enlaigement,  and 
after  considering  the  question  of  ditching,  for  which,  according  to  the  specifications, 
the  contractor  was  to  be  paid,  it  was  thought  that  pumping  the  water  over  the  levee 
would  prove  the  more  economical  method  of  draining  the  pits.  The  contractor  would 
not  agree  to  undertake  the  work  for  less  than  $2,500.  It  was  thought  that  this  sum 
was  too  much,  so  the  work  was  undertaken  by  Government  force.    A  boiler  and  two 

Sumps  were  obtained  from  the  plant  attached  to  the  Third  district,  and  were  carried 
own  to  the  work  and  set  up  in  November.  The  pumpe  proved  entirely  sufficient 
and  the  pits  were  effectually  drained.  The  total  cost,  mcluding  hauling  pumpe  to 
and  from  landing,  was  $999.19. 

The  cost  per  cubic  yard  of  all  work  done  by  the  United  States  during  the  season 
was  as  follows: 

OentB. 

Engineering 1. 92 

Ck>nstruction 13. 75 

Total 15.67 

LEVBB  BOABD  COMSTKUCTION. 

A  table  is  submitted  showing  the  work  done  by  the  Mississippi  State  levee  board 
during  the  year.  They  still  have  several  contracts  uncompleted,  and  some  of  their 
work  wUl  have  to  be  suspended  on  account  of  the  high  stage  of  the  river.  Cost  per 
cubic  yard  of  all  work  done  by  levee  board  during  the  year  was  11.98  cents  for 
construction.    The  cost  of  engineering  is  not  given. 

CONDITION  OF  USVBB  LDia. 

The  condition  of  the  levee  line  in  this  district  is  as  follows:  51.86  per  cent  of  the 
levee  line  up  to  or  above  the  standard  mde  and  section,  with  standard  banquette; 
20.4  per  cent  up  to  standard  grade  ana  section,  except  banquette,  which  is  oelow 
stan<uurd  mide;  25.71  i)er  cent  of  the  levees  are  up  to  grade,  but  have  no  banquette, 
and  are  ouierwise  deficient  in  section,  and  only  2.03  per  cent  of  the  line  which  has 
not  had  material  put  up  to  the  standard  net  grade,  as  the  balancfe,  or  97.97  per 
cent,  of  the  levee  line  has  been  put  up  to  the  standard  grade  of  3  feet  above  the  high- 
est water.  In  a  few  places  the  levee  stands  a  little  under  this  net  grade,  but  the  Ime 
will  average  very  well  up  to  the  3-foot  grade.  These  percentages  snow  the  condition 
the  levees  will  be  in  when  present  contracts  of  the  levee  board  are  completed. 


■SmCATB  FOB  CONTINnSD  OONBTBUCnON. 


The  following  estimate  gives  the  work  to  be  done  in  order  to  build  the  levees  to 
the  provisional  grade  (3  feet  above  high  water  of  1897)  with  standard  cross  section: 


Station!. 


Miles 
below 
Caiio. 


Kind  of  work. 


Yardage. 


SW-700. 

712-728. 

7W-749. 

7B&-  809. 
1146-1183. 
1218-1286. 
1286-1880. 
1611-1544. 
1660-184» 
2116-2283. 


876  L. 

876  L. 

877  L. 
378  L. 
892  L. 
894  L. 
896  L. 
896  L. 
400  L. 
404  L. 
416  Lb 


Above  Qreenvitte, 

Banquette  enlaigement 

....do 

....do 

Banqnetie 

Banquette  cmIm r  r- n  cut 

Banquette 

Banquette  enlurKement 


10,000 

6,000 
10,000 
10,000 

6,000 
80,000 
16,000 
82,000 


Digitized  by 


Google 


292        BEPOBT   OF  THB   CHIEF   OF   EKGIJNEEBS,  U.  S.   ABMY. 


Btttttona. 


Miles 
below 
Cairo. 


Kind  of  work. 


Yardage. 


2S20-2720. 
2860-2992. 
8272-3331. 
8813-3916. 
8981-4006. 
4006-4129. 
4129-4150. 
4209-1280. 


226- SSO. 
1346-1730. 
1730-2108. 
2572-2730. 
2730-2880. 
8146-3170. 
8194-3386. 
877&-3970. 
8970-4216. 
4405-6686. 
4751-4924. 
4887-«230. 
5280-5685. 


T^tal. 


417  L. 
420  L. 
486  L. 
460  L. 

475  L. 

476  L. 

477  L. 

478  L. 


486  L. 

600  L. 
605  L. 
630  L. 
532  L. 
637  L. 
538  L. 
540  L. 
653  L. 
562  L. 

568  L. 

569  L. 
573  L. 


Move  ChremviOe. 
Banquette  enlarRTcment 


do. 

do 

Banquette 

Banquette  enlar^ment . 
Banquette 


Beiow  CfreenvGle. 


Banquette 

Banquette  enlarRement . 

Banquette 

Banquette  enlaxKcmenl. 

Banquette 

Enlargement 

do 

.....do 

Banquette 

Enlargement 

do 

do 


27»000 
20,000 
15,000 
15,000 
5,000 
4,000 
6^000 
5,000 


8,000 
85,000 
20,000 
85.000 
35.000 
15,000 
100,000 
120,000 
86,000 
110,090 
115,000 
140.000 
78,000 


1,15^000 


The  levee  board  has  made  no  project  for  the  expenditure  of  funds  for  the  coming 
season,  and  I  am  informed  by  their  chief  engineer  that  their  income  is  uncertain 
and  that  the  amount  available  for  constraction  can  not  as  yet  be  determined.  He 
states,  however,  that  his  expectation  is  to  make  projects  covering  the  i)lacing  of 
between  1,250,000  and  1,500,000  cnbic  yards,  and  miless  unforeseen  contingencies 
arise,  at  least  as  much  as  1,250,000  cubic  yards  will  be  undertaken.  The  chi3  engi- 
neer states  that  the  reaches  to  be  workeid  on  will  be  determined  entirely  from  the 
results  of  survevs  that  are  now  beinff  prosecuted  over  the  entire  district 

The  policjr  of  the  engineer  of  the  levee  board  is  to  build  all  banquette  to  the  ulti- 
mate commission  grade,  consequentiy  the  1,250,000  cubic  yards  they  place  will  make 
more  than  the  standard  3  feet  above  high-water  section  wherever  oanquettes  are 
built,  while  some  portions  of  the  line  may  not  be  up  to  the  3-foot  grade. 

On  account  of  the  failure  of  the  river  and  harbor  bill,  no  project  for  Government 
work  is  submitted  for  the  coming  season. 

The  levee  board,  as  is  seen,  will  be  able  to  take  care  of  any  work  absolutely  Aeo- 
essary  this  season,  j^o  new  lines  will  probably  be  required  until  after  the  spring 
rise  of  1902. 

Below  is  submitted  a  table  showing  the  new  work  to  cover  levees  threatened  by 
caving  bank,  which  present  indications  point  to  as  being  necessary  during  1902  and 
1903.  Estimate  is  based  on  a  grade  3  feet  above  1897  high  water,  with  standard 
banquette. 


Locality. 


Waxhaw  

Jenkins 

▲bove  Greenville  . . . . 
Carolina  to  Skipwith 

Baleshed 

ntlOEB  to  HayM 


Total. 


Miles  below 
Cairo. 


892-896  L. 
482-436  L. 
476-477  L. 
516-628  L. 
637-^88  L. 
66^-654  L. 


Approximate 
estimate. 


(ktbieyanU. 
750,000 
850.000 
150,000 
487,000 
200,000 
600,000 


2,087,000 


Or,  in  round  numbers,  3,000,000  cubic  yards  will  have  to  be  provided  for  during 
these  two  years. 

A  careful  estimate  has  been  made  for  putting  the  levees  6  feet  above  the  highest 
known  water  throughout  the  district,  which  amounts  to  approximately  13,600,000 
cubic  yards.  At  least  3,000,000  cubic  yards  wiU  have  to  be  added  to  cover  poBsible 
new  loops,  making  the  total  16,600,000  cubic  yards. 
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MAIliTBNANGB. 


No  repairs  were  neoesBftry,  there  beinff  no  hiffh  water  and  consequent  wave  wash. 
Mndi  of  the  levee  was  devoid  of  a  good  mat  of  sod,  owing  to  ihe  dry  seasons  and 
cold  winters  since  time  of  original  sodding,  and  the  resodding  of  all  sach  reaches 
was  undertaken.  Reaches  and  number  of  stations  sodded,  together  with  cost  of 
same,  is  shown  in  accompanying  table.  ^  This  work  was  undertaken  by  day  labor, 
and  a  satisfoctory  sod  has  been  produced  in  nearly  all  instances.  Average  cost,  as 
shown  in  table,  11.116  per  station,  or  10.0186  per  square. 

Weeds  were  cut  from  the  levee  from  time  to  lame  during  the  summer  and  fall  of 
1900  along  almost  the  entire  length  of  Une,  on  8,161}  stations,  at  an  average  cost  of 
42.76  cents  per  station.  This  work  was  done,  as  shown  in  accompanying  table;^  by 
numerous  small  contractors  along  the  line.  This  method  proved  satisfactory,  inas- 
much as  a  reach  could  be  let  only  when  the  weeds  were  sufficiently  hi^h  to  ao  dam- 
age to  the  sod.  Heretofore,  knowing  the  necessity  of  cutting  certam  reaches,  all 
was  let  at  the  same  time,  very  often  to  one  contractor,  who  went  to  work  cutong, 
beginning  at  one  end  and  taking  the  levee  straight  throup^h.  Thus  many  reaches 
were  cut  before  the  weeds  were  high  enough  even  to  cut  with  a  scathe. 

A  project  was  submitted  in  March  whidi  estimates  $10^000  as  being  reauired  to 
cover  the  cost  of  sodding  and  weed  cutting  until  the  fall  of  1902.  This  work  should 
be  done  if  possible. 

The  attempt  is  still  going  forward  to  remove  the  roads  from  the  banauetto  and 
has  been  successful  in  many  instances.  There  is  still  a  good  portion  usea  for  that 
purpose,  however,  particularly  north  of  Bosedale,  in  Bolivar  County,  and  in  the 
southern  part  of  Iseaquena  County. 

The  expenditure  of  Government  funds  in  this  district  is  siven  in  detail  in  the 
accompanying  statement,^  the  aggregate  amounts  being  as  folu>ws: 


Amount. 


Percent 


Oonstruction 

Bepain 

Engineering 

Total 

MlflceUaneouii  uLuigoM 

Total  expended  Lower  Yazoo  Levee  district 


187,631.43 
4.464.69 
12,270.66 


4.2 
U.8 


104,256.77 
4,885.65 


100 


109,142.42 


The  statements,  drawings,  eta,  accompanying  this  report  are  as  follows: 

Statement  of  expenditures.^ 

Statement  of  construction  aetails. 

Statement  of  construction  by  levee  board. 

Statement  showinff  condition  of  levee  line  at  present  time.^ 

Statement  of  rainmll  during  year. 

Statement  of  sodding.^ 

Statement  of  weed  cutting.^ 

Maps  ^  of  bank  lines  at  the  following  localities:  Australia,  Waxhaw,  Riverten, 
Bolivar,  Jenkins,  Bachelors  Bend^  Longwood,  Leota,  Island  92,  Baleshea,  Fitlers  to 
ShUoh.  and  Albemarle  to  Brunswick. 

Profile^  of  the  Lpwer  Tazoo  Levee  district  showing  grade  of  levees  and  1897  high 
water,  etc 

All  the  operations  covered  by  this  report  were  in  charge  of  H.  St  K  Copp^e, 
United  States  assistant  engineer,  deceased  May  8, 1901. 
Very  respectfuUy, 

A.  MiLLEB  Todd,  Inspector. 

Capt  Chas.  L.  Pottbr, 

OorpB  ofEngineert,  U.  S.  A, 

1  emitted. 


Digitized  by 


Google 


294        RKPORT   OF   THE    CHIEF    OF   ENGINEERS,  U,  S.   ARMY. 
RainfaU  at  QremvUU,  Miss.,  from  May  1,  1900^  to  May  J,  1901. 


Months. 


1900-1901. 


Mean, 
1886-1900. 


Months. 


1900-1901. 


Mean, 
1886-1900. 


1900. 

M»y 

June 

July 

▲ngust 

September 

October 

NoYember 

December 


Inchn. 
3.94 
9.51 
6.20 
1.00 
2,75 
4.88 
8.88 
8.46 


Iiuha. 
3.48 
4.10 
4.46 
8.58 
2.79 
2.15 
8.72 
8.74 


1901. 

January 

February 

March : 

April 

Total... 


liickeM. 
4.61 
8.82 
4.45 
8.17 


6.15 
4.31 
6.84 
4.21 


61.17 


47.53 


Levee  work  in  Lower  Yazoo  Levee  diMrict,  May  1,  1900,  to  May  1, 190U 
[£.=s Enlargement.    B.= Banquette.    N.— New.    T.— Topping.] 


SUtiona. 


Miles 
below 
Cairo. 


Oontractor. 


8880-8562 
1180-1346 
2108-2810 
2380-2572 
2880-3160 
8181-3440 
3885-3488 
4000-4243 
4215-4407 


486  L. 
496  L. 
510  L. 
626  L. 
588  L. 
587  L. 
587  L. 
653  L. 
566  L. 


George  Miller 

Ernest  Hyner 

W.M.Bates 

H.  F.  Watkins 

Ernest  Hyner 

do 

.....do 

M.  J.  Roach  &  Go  . 
.....do 


66,968 
162,216 
•61,763 
«  71, 869 
687,963 
66,713 
69.788 


62,2161,824 


61,763 


3,585 


71,8692,688 


132,627132,627 


91,708 


66,9683,3682,8021,714 
1,492'    766 

2,626;i,686 
1,8251,290 
2,0601,466 
2,077|1,868 
788  8;  867  2, 266 1,438 

,2122,628 

,0971,387 


24 


87.963 


3,036 


66,7133,061 
69. 


91,706 


0484, 


0422, 


Osfitt. 
16.99 
^  10.74 
24  ^  12.60 
89  6614.625 
43 
82 
31 
31 
44 


« 


17.0 
8.2 
3.1 
3.6 
8.6 
8.1 


11.00 

11.00 

12.4716.0 

15.40 

15.40 


Ft 
150 
140 
125 
160 


E.N.T. 
B. 
B. 
B. 


14. 
12.6 


170  B. 
160  B. 
126  ~ 
150 
120 


1 15,756  cubic  yards  paid  for  by  Mississippi  Levee  Board. 
1 155  wagons  used  in  addition  to  scrapers. 

*  16,824  cubic  yards  paid  for  by  MisHLssippi  Leree  Board. 
4 17,887  cubic  yards  paid  for  by  Mississippi  Levee  Board. 

*  25,160  cubic  yards  paid  for  by  Mississippi  Levee  Board. 


Begpectfully  sabmitted. 
Grbenyillb,  Misb.,  May  10,  1901. 


A.  Miller  Todd, 

United  States  Jrupeetor. 


Table  sKowmg  levee  oonMruction  by  the  Misnssippi  State  levee  board,  May  1,  1900,  to 

May  1,  1901. 

[B.-Bnlaigement    B.««Banquette.    N.-New.    T. -Topping.] 


Statlona. 

Miles 
below 
Gairo. 

Cubic 
yards  in 
contract 

Cubic 
yards 
Dlaced 
during 
year. 

Price  per 
cubic 
yard. 

Extras 
paid. 

Total 
expended. 

Kind  of 
work. 

0-  100 

866  L. 

414  L. 

415  L. 
432  L. 
484  L. 

}4iOL. 
446  L. 

86,667 
164,486 
188,802 

70,736 
6,084 

10,862 
260,146 

86,667 

138,449 

60,906 

67,678 

6,084 

10,362 
160,486 

CenU. 
12.49 
18.48 
16.26 
9.45 
9.76 

12.00 

f     14.78 
and 
12.90 

$10,824.71 

15,868.49 

13,851.83 

4,624.95 

696.19 

1,242.24 
20,966.21 

B. 

2288-2418 

KandB. 

2418-2650 

K 

2992-8120 

B. 

3148-8168 

B. 

3884-8868 

8897-8469 

B. 

^Ki^iMttK 

B  andB 
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Table  shovmg  levee  oonstructUm  by  the  Wmsgippi  SkOe  levee  board,  etc.— Contmned: 


stations. 

Miles 
below 
Cairo. 

Cubic 
yards  in 
contract 

CuWc 
yards 
placed 
during 
year. 

Price  per 
cubic 
yard. 

Bztias 
paid. 

Total 
expended. 

Kind  of 
work. 

4188-4190 

478  L. 
488  L. 
492  L. 
488  L. 

496  L. 

497  L. 
535  L. 
637  L. 

643  L. 

644  L. 

546  L. 

661  L. 
652  L. 

662  L. 

566  L. 
560  L. 
666  L. 

567  L. 

1,040 

9,018 
47,809 

1,882 
44,914 
16,766 
25,150 
29,000 
50,  SU 

9,494 

102,654 

91,684 
7,910 
47,628 
81,662 
69,802 
102,418 
7,636 

1,040 

9,018 
47,809 

1,382 
86.292 
16,756 
26,160 
14,260 
60,811 

9,494 

102,664 

91,634 
7,910 
47,628 
76,878 
66,066 
81,786 
36 

OaUa. 
80.00 
12.00 
10.97 
26.00 
10.00 
10.74 
11.00 
12.00 
9.00 
9.74 
f      10.97 
and 
16.00 
12.40 
12.93 
12.00 
11.61 
12.74 
11.99 
24.00 

SI.  00 

$818.00 
1  m9.  iA 

E 

20O-  226 

B. 

560-  790 

5,244.66 

........          346.60 

3,008.82 

1,692.09 

9  7IW  fin 

B 

791-8S0 

T. 

977-1071 

B 

1130-1846' 

B. 

2880-31601 

B 

8174-8191 



"ko.'d' 
391.40 
56.40 

'256.*28" 

1,454.62 

4,627.99 

924.72 

12,978.09 

U,362.61 
1,063.21 
6,106.76 
7,562.27 
6,070.30 
8,835.12 
264.63 

N. 

3440-3661 

B  andE 

8661-^696 

B. 

8608-8776 

BandN 

8776-8960 

BandN. 

8960-3970 

B. 

3970-8988 

N, 

4216-1407 

B. 

4407-4580 

E.andB. 

4580-4750 

E. 

4750-4890 

T. 

Total 

1,194,604 

142,564.06 

1  For  1  ibot  increase  in  grade  of  United  States  banquette  work. 

NoTB.— The  aboTe  table  was  foznished  by  the  chief  engineer  of  the  Board  of  MissisBippi  Leyee 
Oommiadoneis. 


BXFOBT  OF  MB.  B.  a  TOLLINOSB,  AflBIBTA»T  BNOINEBB. 

Gbesntillb,  Mibb.,  May  10, 1901. 

Captain:  I  have  the  honor  to  sabmit  the  following  report  of  operations  in  the 
Upper  Tensas  Levee  district  from  May  1, 1900  to  May  1.  1901. 

The  limits  of  this  district  together  with  a  brief  description  of  the  location  of  the 
different  svstems,  will  be  found  in  the  Annual  Report  of  1900,  pages  4854  and  4855, 
in  which  the  only  chanjge  to  be  noted  is  an  extension  of  the  Arkansas  Biyer  system 
from  Stations  732  to  786  on  the  Dry  fiayoa  location. 

The  total  length  of  levee  in  the  district  on  May  1, 1900,  was  183.98  miles,  contain- 
ing 26,785,610  cubic  yards,  of  which  about  19,835,789  cubic  yards  had  been  placed 
by  the  United  States,  and  the  remaining  6,949,821  cubic  yards  by  the  local  boards 
and  State  authorities. 

During  the  year  there  have  been  added  by  the  United  States  1,651,385  cubic  yards 
and  by  local  and  State  authorities  757,733  cubip  yards,  making  a  total  for  the  year  of 
2,409,118  cubic  yards. 

New  line  has  been  constructed  in  Louisiana  to  the  extent  of  85,672  feet^  throwing 
out  32,902  feet  of  old  levee  containing  1,019,232  cubic  yards,  making  an  mcrease  in 
length  of  line  of  .52  mile.  Beeddes  this,  4,100  feet  of  new  levee  has  been  built  on 
the  Arkansas  River,  making  total  increase  in  length  of  line  of  1.3  milesj  or  total 
length  of  levee  line  in  the  district,  185.28  miles,  containing  28,175,496  cubic  yards, 
212487,174  cubic  yards  having  been  done  by  the  United  States  Government 

The  deductions  made  for  yardage  in  levee  thrown  out  by  new  loops  are  as  follows: 

Lowinana, 


Local  name. 


Longwoodloop.... 

Willow  Point  loop . 

Gabin  Teele  loop. . . 
Maxwell  loop 


Total. 


Miles 
below 
Cairo. 


687  R. 
662  to 
566  R. 
684  B. 
606  R. 


Stations. 


1264+60-1294 

^2497-2715+25 

8494-6575 

8968+10-6973+47. 


Length. 


2,950 

21,816 

8.100 
537 


82,902 


Cubic 
yards. 


82,680 

728,224 

206,878 
6,000 


1,019,282 
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At  the  dofle  of  the  aantial  report  for  1900  the  following  work  was  ander  contract: 

In  Arkansas:  I  In  Louisiana: 

Stations  1200-1240  (442  R. ).  |         Stations  4670-4619  (605  R. ). 

Both  of  these  pieces  of  work  were  completed  in  the  early  part  of  the  season. 
I>iiring  title  season  Uie  following  pieces  of  work  were  pat  under  contract: 


Bids  opened  August  15^  1900. 


In  Arkansas: 

Stations  1240-1610  (440  R. ) 
Stations  2047-2100  (468  R.) 
Stations  2633-2662  (487  R.) 
Stations  2562-2740  (488  R.) 


In  Louisiana: 

Stations  2480-2518  (562  R). 
Stations  2619-2555  (562  R.). 
Stations  2566-2586  (563  R.). 
Stations  2687-2618  (563  R.). 
Stations  2619-2651  (564  R.). 
Stations  2662-2697  (565  R. ). 
Stations  2698-^2762+44  (566  R.). 


Bids  opened  November  24, 1900. 
In  Arkansas: 

Stations  782^785.    Arkansas  River  extension. 


Bids  opened  January  SOy  1901, 


In  Arkansas: 


Stations  2147-2533  (470-487  R.). 


In  Louisiana: 

Stations  2497-2570  (662  R.) 


J  R  ) 
Stations  2570-2651  (663  r!)! 

All  of  the  above  contracts  have  been  completed,  except  the  following: 

In  Arkansas: 

Stations  732-785.    Arkansas  River  extension. 

Stations  2662-2740  (488  R.). 
In  Louisiana: 

Stations  2570-2661  (663  R.).    Lapsed. 

OSNBBAL  HmffABTfH  ON  LBVBX  CONTRACn. 

Stations  732-785,  Arkansas  River  Extension:  This  contract  was  awarded  to  Stone 
h  Stansell  at  14.2  cents  per  cubic  yard,  and  was  progressing  nicely,  having  been  com- 
pleted from  Stations  732  to  773  by  April  16,  when  work  was  temporarily  suspended 
on  account  of  the  high  stage  of  the  river  that  overflowed  the  work.  It  is  not  believed, 
however,  at  this  time,  that  the  water  will  come  high  enough  to  do  any  great  damage 
to  the  work,  or  remain  up  long  enough  to  prevent  the  completion  of  the  contract. 

Stations  1240-1610  (440  R.),  Bossy  Bavou  to  Gaines  Landing,  was  awarded  to 
McBain  Brothers  at  12.4  cents  per  cubic  yard.  This  contract  consisted  of  levee  enlai]^ 
ment  from  Stations  1240  to  1490,  and  banquette  from  Stations  1490  to  1610.  This 
banquette  was  abandoned  on  account  of  our  inability  to  secure  right  of  way.  The 
enlargement  was  contipleted  April  6,  1901. 

Stations  2047-2100  (468  R. ),  enlarging  Luna  Loop,  was  awarded  to  J.  B.  Lewis  at 
18.7  cents  per  cubic  yard.  This  was  a  very  difficult  piece  of  work,  due  to  the  silty 
formation  of  the  soil  and  the  difficulties  attending  all  attempts  to  drain  the  work. 
By  permission  of  the  property  owners  some  material  was  obtained  from  the  land  side, 
under  the  condition  that  the  borrow  pits  be  made  continuous  for  drainage  purposes, 
and  the  work  was  finally  completed  March  13,  1901. 

Stations  2147-2633  (470-487  R.),  a  contract  for  topping  was  awarded  to  Robert 
Nicholson  at  30  cents  per  cubic  yard,  and  was  completed  in  good  shape  April  16, 1901. 

Stations  253^-2562  (487  R.).  land  side  enlargement,  was  awarded  to  M.  J.  JEtoach 
&,  Go.  at  22.46  cents  per  cumc  yard,  and  was  completed  January  2,  1901.  This 
contract  covers  a  piece  of  levee  commonly  known  as  the  Whisky  Chute  Levee, 
crossing  the  old  bed  of  Lake  Chicot,  originally  built  in  1887  and  1888.  For  the 
details  of  and  the  difficulties  attending  construction,  see  Annual  Re^rt  of  1888,  page 
2288.  and  Annual  Report  of  1889,  page  2716,  respectivelv.  It  has  ^iven  more  or  lesn 
trouDle  on  account  oi  its  foundation  and  caused  consiaerable  anxiety  daring  floods 
ever  since  that  time. 
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The  enlargement  was  put  on  the  land  side  to  a  5-foot  f^nde,  10-foot  crown,  and  4 
to  1  slope. 

Stations  2562-2740  (488  R ),  enlare^ent  of  Sonnvside  front,  was  awarded  to  J.  B. 
Lewis  at  13.7  cents  per  cable  yard.  This  stretch  of  levee  throughont  its  entire  course 
follows  closely  the  bank  of  Old  River  Bayou,  and  the  material  between  the  levee  and 
the  bayou  has  been  so  nearly  exhausted  that  it  is  now  difficult  to  obtain  sufficient 
material  for  the  present  enlargement  Strong  efforts  were  made,  through  the  Chicot 
County  Levee  Board,  immediately  after  the  letting  of  the  above  contract,  to  secure  a 
right  of  wav  for  pit  and  enlargement  on  the  land  side.  These  efforts,  however,  were 
not  successful. 

The  seven  sections  of  work  in  Louisiana,  Stations  2480  to  2752+44  (56^-566  B.). 
cover  the  new  work  known  as  the  Willow  Point  Loop,  and  were  originally  intended 
to  include  the  construction  of  both  levee  and  banquette,  but  in  view  of  the  fsLCt  that 
the  work  was  of  such  magnitude  that  it  might  not  be  practicable  to  complete  it 
before  the  high-water  season,  and  at  the  request  of  the  contractors,  the  construction 
of  tlie  banquette  was  suspenaed  temporarily  to  allow  their  whole  efforts  to  be  concen- 
trated on  tne  levee  proper;  but  the  contracts  were  subsequentlv  canceled  when  it 
became  evident  that  the  contractors  would  not  be  able  to  complete  more  than  the 
levee  proper  on  time. 

The  contracts  for  the  first  five  sections,  Stations  2480  to  2651,  were  awarded  to 
Robert  Nicholson  at  prices  ranging  from  14.94  cents  to  17.61  cents  per  cubic  yard, 
with  an  average  price  of  16.082  cents. 

The  sixth  section.  Stations  2652-2697,  was  awarded  to  J.  EL  Jeffries  A  Sons  at  15.5 
cents. 

The  seventh  section.  Stations  2697-2752+44,  was  awarded  to  Thomas  Brothers  at 
12.99  cents  per  cubic  yard. 

The  five  contracts  awarded  to  Robert  Nicholson  were  completed  without  anv  serious 
trouble.  The  sixth  and  seventh  sections,  however,  gave  more  or  less  trouble  from 
the  beginning.  Even  in  the  most  favorable  part  of  the  season  water  stood  within  2} 
feet  of  the  sur&ce.  The  heavy  rains  in  the  early  part  of  January  fiooded  the  pits, 
and  notwithstanding  the  drain  ditches  that  haa  been  cut,  it  became  necessary  to 
install  pumps  to  remove  the  water.  After  considerable  extension  of  contract  time, 
obtaining  material  on  the  land  side,  and  by  the  use  of  pumps  and  ditches  to  remove 
the  wat^,  both  seepage  and  rain,  the  contracts  were  finallyoompleted,  Jeffries  & 
Sons  flniBhing  March  9  and  Thomas  Brothers  April  15, 1901;  Thomas  Brothers'  work 
being  completed  by  Government  force. 

The  ori^pnal  contracts  for  Willow  Point  banquette  having  been  canceled,  as  above 
mentioned,  that  work  was  relet  in  two  sections  on  January  80, 1901.  The  first  sec- 
tion. Stations  2497-2570  (662  R),  was  awarded  to  M.  P.  Erwin  atll.9cents  percubic 
yard.  This  contract  has  been  completed.  The  other  section.  Stations  2570-2651 
'(563  R.),  was  awarded  to  J.  K.  Jeffnes  A  Sons  at  18.75  cents  per  cubic  yard.  This 
has  not  yet  been  begun,  and,  as  the  limit  of  time  on  the  contract  was  April  90,  the 
contract  has  lapsed. 

In  addition  to  the  above  work  done  exclusivelv  by  the  United  States,  the  follow- 
ing work  has  been  done  under  the  supervision  of  the  United  States: 

Stations  43  to  338  (426  R.) ,  enlargement  of  part  of  the  Arkansas  main  line,  paid 
for  by  the  Tensas  Basin  Levee  Boara. 

Stations  484  to  520  j[428  R),  enlargement  of  part  of  the  Arkansas  main  line,  paid 
for  by  the  Tensas  Basin  Levee  Board. 

.  Bmaxr  toorib.— The  repair  work  done  during  the  season  consisted  of  redressinff  and 
resoading  slopes  where  they  had  become  badly  washed  b^  heavy  rains,  and  resoading 
where  the  sod  had  been  destroyed.  In  Arkansas  the  United  States  repaired  613  sta- 
tions at  a  cost  of  $804.87,  beinp^  an  average  of  $1.31  per  station;  and  the  Tensas  Basin 
Levee  board  repaired  437  stations  at  a  cost  of  $2,547,  an  average  of  $5.83  per  station. 

Weed  cutting.— In  Arkansas:  The  Amos  Bayou  line.  Stations  0  to  268,  and  the  main 
line,  Stations  0  to  1200,  were  cleared  off  by  George  R.  Lacv  under  Government  con- 
tract, at  25  cents  and  32}  cents  per  station,  respectively.  Total  cost,  $457.  Average, 
31.13  cents  per  station.  Stations  1200  to  4210  were  awarded  to  C.  G.  May,  at  22.98 
cents  per  station.  The  contractor  was  unable  to  complete  the  work,  and  a  part  of  it 
was  done  by  day  force,  amounting  to  $119.74,  making  a  total  of  $761.80,  with  an  aver- 
age of  25.3  cents  per  station. 

In  Louisiana:  Stations  0  to  2755  were  cut  tmder  contract  bv  Brown  and  McCnUoch, 
and  paid  for  by  the  Fifth  Louisiana  Levee  district  Total  cost,  $736.20.  Stations 
2755  to  4570  were  cut  by  the  United  States  with  day  labor  at  a  cost  of  $723.25.  Aver- 
age cost  for  the  entire  levee  in  Louisiana  was  31.92  cents  per  station. 

Total  expenditure  lor  redressing,  resodding,  and  weed  cutting,  $6,080.1S. 
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ABKANSAB  RIV1EB  LBVSBB. 

On  pages  4857  and  4858  of  the  Annual  Report  of  1900  will  be  found  a  brief  descrip- 
tion of  the  condition  and  needs  of  the  Arkansas  River  levees,  and  the  relation  of  that 
system  to  the  Miaaissippi  River  system.  The  gap  of  6.83  miles  between  the  two  sys- 
tems, as  reported  in  the  last  Annual  Report,  has  been  reduced  to  6.05  miles.  This 
gap  should  be  closed  as  rapidly  as  possible. 

SUBVBTS  AND  XBTIMATBS. 

Cypress  Bend  {4B6  R,), — ^This  shore  line  was  run  out  in  November,  1900,  and  plot- 
ted on  the  Commission  chart  It  was  found  that  no  change  had  taken  place  since 
February,  1900,  in  the  upper  part  of  the  bend  and  as  far  down  as  1,000  feet  below  the 
mouth  of  Cvpress  Greek.  At  that  point,  however,  the  survey  showed  considerable 
change  in  the  bank  line,  which  extended  to  about  7,000  feet  below  Lucca  Limding. 

The  point  of  maximum  caving  in  this  bend  has  moved  down  about  7,000  feet, 
bringing  it  opposite  the  Lucca  levee,  where  it  shows  a  change  of  about  250  feet  in  the 
last  nine  months,  with  a  minimum  distance  from  shore  to  levee  of  about  400  feet. 
From  these  radical  changes  it  was  evident  that  the  new  loop,  given  in  the  last 
annual  report  as  probably  being  necessary  in  the  next  three  years,  would  be  required 
within  the  next  twelve  months.  A  prehminary  location  was  made  in  the  early  put 
of  January,  1901,  a  report  of  which,  with  estimate  on  same,  was  forwarded  to  your 
office. 

Recent  developments  in  the  caving  which  brought  the  shore  line  to  within  180 
feet  of  the  levee  from  Stations  420  to  436  made  it  i^visable  to  make  a  location  with 
an  idea  of  greater  permanency.  A  survey  was,  therefore,  begun  on  April  22  and 
completed  April  24,  in  which  two  preliminary  locations  were  made.  The  first  one 
was  a  change  in  the  original  location^  setting  the  extreme  tangent  back  about  400 
feet  farther  from  the  river  and  extondmg  the  northern  end  of  it  to  strike  the  levee 
at  Station  388+21,  making  the  line  as  it  now  stands  about  9,500  feet  in  length  and 
containing  500,000  cubic  yards.  The  other  location  began  at  Station  877  and  ran  in 
a  souther!^  direction  7,700  feet  parallel  with  the  first  line^  and  thence  to  the  front 
levee,  closing  on  the  common  pomt,  Station  483+50.  This  line  is  10,600  feet  in  length 
and  contains  602,052  cubic  yards. 

Owing  to  the  failure  of  the  river  and  harbor  bUl  and  to  the  fact  of  the  Mississippi 
River  GommisBion  having  only  $25,000  that  conld  be  applied  to  construction,  it  nas 
been  ansnged  for  the  Tensas  Basin  and  Chicot  County  levee  boards  to  provide  the 
remaining  funds  necessary  for  the  construction  of  the  loop  at  this  place,  the  contracts 
to  be  made  by  and  the  work  to  be  done  under  the  supervision  of  the  United  States. 

Upper  Leland  (470  R, ). — Considerable  caving  has  taken  place  on  the  upper  side  of 
the  Leland  Neck.  The  old  levee  in  front  of  the  short  line,  built  by  the  Chicot  County 
Levee  board  in  1897,  has  caved  off,  and  it  is  probable  that  the  short  Une  running 
from  Station  2047  across  to  Station  2442  will  have  to  be  built  within  the  next  two 
years.  This  line  was  -adopted  and  the  work  advertised  in  1897  by  Captain  New- 
comer, but  was  afterwards  withdrawn  on  condition  that  the  Chicot  County  board 
would  build  the  small  line  that  is  now  becoming  threatened.    Yardage  listed  below. 

EWm  Front  (SS9  R. ).  (Lak£  Providence  Reach)  .—This  point  continues  to  be  a  source 
of  considerable  anxiety,  and,  owing  to  the  fact  that  serious  difficulties  were  encoun- 
tered during  the  past  season's  bank  protection  work  at  that  point,  not  only  in  trying 
to  extend  the  work,  but  in  trying  to  nold  the  riverbed  and  bank  that  had  previously 
been  mattressed  and  revetted,  the  question  of  securing  a  more  permanent  location  for 
the  levees,  something  on  the  order  of  what  is  known  as  the  Old  River  Short  Line, 
was  again  agitated. 

Surveys  were  made  of  several  preliminary  lines.  A  map  is  submitted,  as  part  of 
this  report,  showing  the  general  lay  of  the  country,  the  changes  in  shore  line,  the 
position  of  the  revetment,  and  the  preliminary  lines,  with  estimates  thereon,  to  both 
the  3-foot  and  the  commission  grades.  The  grades  were  run  uniformly  m>m  the 
normal  grades  at  the  upper  end  of  the  lines  to  a  datum  of  2  feet  above  tne  normal 
grade  at  the  lower  end.  This  is  considered  neces^ry  on  account  of  the  shortening 
of  the  water  course  and  the  consequent  increase  of  the  flood  slope. 

The  line  I  J  K  L  M,  running  from  Station  432,  on  Old  River,  around  Lake  Provi- 
dence to  Station  1535,  below  the  town  of  Lake  Providence,  would  be  a  splendid  loca- 
tion. A  levee  built  on  this  line  would  contain  about  2,200,000  cubic  yards,  including 
banquette,  muck  diteh.  and  grubbing,  averaging  17  feet  in  height,  as  estimated,  or 
16  feet  with  the  grade  lowered  to  correspond  wiQi  the  present  flood  slope.  Estimat- 
ing the  cost  of  construction  at  15  cents  per  cubic  yard,  this  levee'would  cost  $330,000. 

Line  A  B  C  D  runs  from  Station  500,  on  Old  River,  to  Station  1397,  giving  an 
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average  height  of  16.9  feet  with  a  poBEdble  redaction  in  grade  as  mentioned  above. 
The  estimate  for  a  levee  on  this  hne  is  about  1,200,000  cabic  yards,  which,  at  15 
cents  per  jml,  would  cost  $180,000. 

IJne  ABCDEFGis  eaually  as  good  a  line  as  A  B  G  D,  with  the  exception  of 
the  crosone of  the  old  lake  oed  at  EC,  where  there  would  no  doubt  be  some  trouble 
with  rmaa  to  foundation.  This  line,  however,  would  have  the  advantage  over  the 
line  A  B  G  D  of  closing  on  the  main  levee  nearly  4,000  feet  lower  down,  at  Station 
1435,  as  suggested  in  your  letter  of  February  16, 1901,  and  of  having  crossed  the  lake 
bed  at  about  the  only  piacticaible  crossing  obtainable.  The  otiier  small  lines  were 
merely  supplementary  to  show  future  possibilities. 

In  my  discussion  and  report  to  Captain  Newcomer  on  the  subject  of  a  short  line  in 
this  vicmity,  dated  April  22, 1899,  you  wiU  find  that  the  estiiBated  cost  of  the  con- 
struction to  Commission  grade  of  the  then  proposed  short  line,  added  to  t«e  and  one- 
half  times  the  assessed  valuation  of  the  13,628  acres  of  land  to  be  thrown  out  by  sud 
line,  was  $66,626.30  less  than  the  estimated  amount  to  brine  the  existing  line,  with 
the  necessary  loops,  up  to  the  same  grade.  That  estimate  did  not  include  any  costs 
of  revetment  to  protect  the  front  line,  nor  was  the  reduction  of  expense  in  mamtain- 
ingl2  miles  less  of  levee  line  considered. 

When  these  estimates  and  general  data  were  considered  by  the  Mississippi  Biver 
Commission,  and  the  land  interests  affected  by  the  proposed  short  line  nad  becm 
presented  in  rebattal,  it  decided  not  to  adopt  the  project,  not  because  it  was  not 
meritorious,  but  from  the  fact  that  the  Commission  does  not  undertake  in  its  projects 
for  river  improvements  to  furnish  risht  of  way  or  to  satisfy  damage  claims,  and  the 
laws  of  Lomsiana  do  not  permit  the  local  boards  to  do  so. 

As  the  levees  increase  in  size,  as  they  must  until  they  are  sufficiently  larae  to 
safely  pass  one  of  our  great  floods  like  the  ones  experienced  in  1882  and  1897,  the 
cost  of  construction  and  maintenance  increases  very  materially  and  the  question  of 
permanence  becomes  a  more  important  one,  and  I  consider  that  the  above  instance 
affords  a  very  striking  illustration  of  the  manner  in  which  the  levee  interests,  from 
an  economical  point  of  view,  are  frequently  handicapped,  and  we  can  not  hope  to 
be  relieved  from  this  feature  until  some  provision  is  made  whereby  the  owners  of 
such  lands  can  be  remunerated  for  the  damage  done  them  in  putting  them  out  of  the 
system. 

I  am  unable  to  subscribe  to  the  popular  idea  that  the  few  must  suffer  partial 
destruction  for  the  benefit  and  protection  of  the  many,  for  it  seems  to  me  that  if 
the  many  are  to  be  so  greatly  benefited,  as  has  been  clearly  shown,  by  the  forced 
sacrifices  of  the  few,  that  alone  would  be  a  good  and  sufficient  reason  why  they 
should  be  willing  to  compensate  them  for  dami^es  sustained. 

I  believe  it  would  subserve  a  great  public  need  if  the  States  of  Arkansas  and  Loui- 
siana would  so  construct  their  laws  that  riparian  owners  could  collect,  and  the  levee 
boards  be  authorised  to  pay  a  certain  per  cent  of  the  actual  valuation  of  all  lands 
hereafter  thrown  out  and  the  full  value  of  the  right  of  >ay  proper.  This  would  give 
the  Government  and  levee  board  officials  a  free  hand  in  making  the  best,  most 
economical,  and  most  permanent  locations  that  could  be  obtained,  would  go  a  long 
way  toward  removing  the  many  difficulties  that  have  always  stood  in  the  way  of 
perfecting  the  levee  system,  and  save  hundreds  of  thousands  of  dollars  to  the  States 
and  General  Grovemment 

WUhw  Paint  Loop  {669-666  R,), — Surveys  for  the  final  location  of  this  loop  were 
made  in  July,  1900,  and  the  work,  as  stated  above,  was  put  under  contract  in  August. 
In  the  early  part  of  Gctober  a  hydrographic  survey  was  made  of  Dlawara  Bend  in 
frdnt  of  the  at>ove  loop  to  determine  the  advisability  of  cuttinff  off  apart  of  the  upper 
end  of  the  loop.  The  survey  showed  that  the  channel  had  Idrt  the  upper  part  of  the 
bend.  The  first  tangent  of  this  loop  was  therefore  moved  down  parallel  with  itself 
1,700  feet,  thereby  r^ucing  the  yardage  about  96,000  cubic  yards.  There  has  been 
no  chanse  in  the  shore  line  in  that  part  of  the  bend  to  indicate  that  the  change  was 
not  a  judicious  one. 

Cabm  Tede  {686 12.).— This  point  continues  to  cave  more  or  less.  The  proposed 
loop  recommended  in  the  last  Annual  Report  was  built  by  the  Fifth  Louisiana  Levee 
hotad, 

Duekpori  {690  £.).— Very  radical  caving  has  been  soiuff  on  along  this  front  during 
the  present  rise,  and  the  proposed  loop  discussed  m  the  last  Annual  Beport  will 
undoubtedly  be  required  next  season. 

BigffB  (604R-)*—Ab  was  stated  in  last  Annual  Report,  ''Caving  continues  in  this 
bend  ana  is  getting  dangerously  close  to  the  levee  at  Stations  4397  to  4420."  'While 
the  changes  at  this  point  have  not  been  very  great  during  the  past  season,  the  river 
has  already  encroached  upon  the  levee  so  closely  that  I  consider  it  advisable  to 
reoommo^  a  new  loop.    Estimate  listed  below. 


Digitized  by 


Google 


300   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

CONDITION  OF  LEVBBB  WITH  RBFERBNCB  TO  1897  HIGH  WATER. 

In  Arkansas. — Extension  Arkansas  River  system,  14.6  miles.  Stations  0  to  655, 
12.4  miles,  topped  to  2}  feet  above  the  hiffh  water  of  1897.  Stations  655  to  773,  2.2 
miles,  new  line^  3  feet  above  high  water  of  1897. 

Mississippi  River  system,  83.3  miles,  Gostello's  Gin  to  Louisiana  State  line: 

72.3  per  cent  of  line  3  feet  above  high  water  of  1897. 

17.7  per  cent  of  line  2  to  2}  feet  above  high  water  of  1897. 

10  per  cent  of  line  topped  to  3  feet  above  nigh  water  of  1897. 

28  per  cent  of  line  has  banquette. 

72  per  cent  of  line  has  no  iMuiquette. 

In  Louisiana, — Leneth  of  line  from  Arkansas  State  line  to  Bedford,  La.,  86.8  miles. 

2  per  cent  of  line  1  foot  to  1.4  feet  above  high  water  of  1897. 

21.2  per  cent  of  line  2  to  2}  feet  above  high  water  of  1897. 

87.2  per  cent  of  line  3  feet  above  high  water  of  1897. 

9.6  per  cent  of  line  4  feet  above  high  water  of  1897. 

73.0  per  cent  has  banquette;  26.5  per  cent  has  no  banquette. 

EsHmated  yardage  to  bring  the  entire  Une  to  a  grade  of  3  feet  above  high  water  of  1897 

wUh  standard  section. 


BtatioDfl. 

EDlarge- 
ment. 

New  levee. 

Banquette. 

Total. 

Remarks. 

Jh  Arkantaa. 
0- 778^ 

Cu.  yards. 
366,490 

Ou.  y€urd9. 

Oa.  yards. 
188,079 

168,217 
1,057,148 

0u.yard8. 
540,609 

1,404,829 
1,280,101 

BnlanrmnAnt      of      ArkanmA 

778-1087 

1,228,652 

River  levees. 
Eztenfrfon  of  Arkannan  River 

0-269 

1  222,958 

levees. 
/Amos  Bayou. 
JMalnllni. 

0-4210 

(M619 

588,448 
881,610 

1,228,652 

1,408,489 
887,760 

8,225,589 
1,209,870 

Itotal 

970,058 

1,228,652 

2,296.199 

4.494,909 

1  stations  655-778  built  to  8*foot  grade  without  banquette. 

Eslmiate  for  tMmate  Oommisgion  grade, — ^This  is  based  on  the  average  height  of 
new  Ck>mmission  gnde  at  White  River  and  Arkansas  Cit^,  Arkansas  City  and 
Greenville,  Greenville  and  Lake  Providence,  and  Lake  Providence  and  Vicksbui^, 
and  applying  these  avera^  to  the  local  high  water  along  the  line  between  these 
respective  pomts,  thus  giving  the  following  approximate  estimates  in  Arkansas  and 
Louisiana: 

IN  ARKANSAS. 


Stations. 

Kind  of  work. 

Cubic 
yards. 

Price. 

Total  cost. 

RemarkB. 

0-  655 

Enlargement . 
do 

1,066,015 
12ft. 998 

1,995,832 
688,635 

OenU. 
18.8 
18.8 
17 
12 

1200,410.82 
23,687.62 
889,291.44 
82,686.20 

ArVanSAA  River  Invnnt 

665-  788 

Do. 

733-1087 

New  levee 

Banquette.... 

iBnlargement. 

New  levee.... 
do 

Do. 

0-1087 

Do. 

8.876.480 

646,026.06 

0-  269 

5,187,096 

1,249,279 
452,458 

1,778,721 

18.8 

16 
16 

12 

965,774.42 

199,884.64 
72,392.48 

218,446.52 

/Amos  Bayou  line. 
\Main  line. 
CovfiFfl  StAtion  600-400 

0-4210 

800-  816  

2047-2131 

Coven  Station  2047-2442. 

0-  269 

JBanquette.... 

/Amos  Bayou  line. 
\Main  line. 

0-4210 

Total 

8,617,651 

1,451,498.06 
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^Btatioiis. 

Kind  of  work. 

Cubic 
yards. 

Price. 

Total  cost 

Remarks. 

O-4019 

Enlargement. 
Banquette.... 

6,706,8U 
2,306,828 

Ctnts. 
IB.  8 
12 

SI,  260. 506.47 
276,759.86 

0-4619 

Total 

9,011,689 

1.687,867.88 

SUMMARY. 


Cubic  wurds. 

Bxtenslon  and  enlarpement  of  Arkansas  River  levees 8, 876,480 

Arkansas  main  line 8,617,551 

Louisiana 9,011,689 

Total 21,605,670 

Total  cost |3,634,88L97 


The  estiinates  show  that  there  are  still  required  4,404,909  cubic  yards  to  bring  the 
entire  83r8tem,  levee  and  banauette,  up  to  the  3-foot  grade  with  standard  section.  Of 
the  above  amount  365,490  cuoic  yards  are  for  the  enlargement  of  the  Arkansas  River 
levees  from  Station  0  to  656;  1,228,652  cubic  yards  for  tne  extension  of  the  Arkansas 
River  levees  to  Station  1087,  on  GypresB  Greek,  opposite  Station  81  of  the  main  lineu 
and  351,296  cubic  yards  for  a  banquette  for  the  Arkansas  River  levees  from  Red 
Fork  to  the  same  ^int,  leaving  2,549,471  cubic  yards  to  cover  the  main  line  in 
Arkansas  and  Louisiana. 

Of  the  2.549,471  cubic  yards  remaining  1,044,243  cubic  yards  are  taken  up  by 
stretches  of  levee  that  are  to  be  thrown  out  by  new  loops,  or  that  are  within  1  fooik 
or  less  of  the  3-foot  grade,  and  have  a  section  so  nearly  standard  that  it  would  not  be 
worth  while  to  increase  it  imtil  the  Ck)mmission  grade  of  5.5  is  undertaken.  This 
leaves  1,505,228  cubic  yards,  as  listed  below,  that  are  taken  up  entirely  for  banquette. 

In  the  foi^oinp;  statement  of  the  condition  of  the  levee  system  it  is  shown  that  72 
per  cent  of  tne  Ime  in  Arkansas  and  26.5  per  cent  in  Louisiana  is  entirely  without 
banquette.  This  work  should  be  undertaken  as  soon  as  funds  can  be  made  avail- 
able, and  pushed  through  to  completion  before  beginning  the  construction  of  the  line 
to  Commission  grade. 

Below  is  given  a  detailed  estimate  of  the  work  that  should  be  provided  for  from 
the  next  appropriation: 

BAHQUmTB  IN  ARKANSAS. 


stations. 


488-600. 
1020-1S40. 
1240-1680. 
1580-1780. 

1790-1870., 
1900-1941. 

1941-2047. 
2442-2584. 
2S84-25G'2. 
274(V-299(). 

2990-8150. 

SUXMMOG. 

8400-8760. 

8760-8960. 
89S0-401S. 

4018-4177. 
4177-4210.. 


Total. 


Miles 
below 
Gaixo. 


0-179 1.  „  ^. 

219-819 JlavoS 

819-888 JBayou.. 


f  Amos  Bavon  to  Cypress  Creek  . 

Cypress  Creek  line 

[Opossum  Fork 


428  R. 
440  R. 
448  R. 
460  R. 

461 R. 
467  R. 

467  R. 

486  R. 

487  R. 
487  R. 

496  R. 

497  R. 
606  R. 

610  R. 
616  R. 

616  R. 
619  R. 


Local  name. 


Lnoca  Loop  and  extension 

FoltonLaie 

Boggy  Bayon  to  Qaines  Landing  . 
Panther  Forest  line 


Panther  Forest  and  BeUerue . 
Pastoria  Front 


LnnaLoop... 
Leland  to  va 


''anclnse 

Whisky  Chute 

Sunnyside  to  Lakeport. 
Lower  Lakeport 


Adams  and  Hardwood  Front . 
Mathews  Bend 


Grand  Lake  to  Sterling . 
Willow  Slough 


Sterling  to  Louisiana  State  line. 
.....do 


Cubic 
yards. 


77,775 
87,180 
11,840 

47,271 
104,302 
82,000 
84,100 

62,810 
6,404 

88,697 
22,669 
80,584 
26,190 


61,600 
61,084 

40,018 
6,897 

48,725 
8,885 


812,820 


Kind  of  work. 


New  banquette. 

Do. 
Banquette  en- 

lanement. 
New  banquette. 

Do. 

Do. 
Banquette  en- 
largement. 
Newbanquette. 
Banquette  en- 

lanement 
Newbanquette. 

Do. 

Do. 

Do. 
Banquette  en- 


largement, 
few  banq 

et 

iquett 

Banquette  en- 
largement. 

Newbanquette. 

Banquette  en- 
laigement 


Newbanquette. 
Banquette  en- 
largement 
Newbanquette. 
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SUdODflL 


Mfles 
below 
OiOio. 


Local 


CaMe 
7aid& 


Kindofwcork. 


70-130. 
190- 2S6. 

266-756. 

766-850. 

990-1127. 
1808-1365. 
1480-1495. 
1540-1686. 

1680-1986.. 
1986-2090.. 
2264-2286.. 

2868-2497. 
2570-2651. 
3118-3197. 

8197-3277. 
3277-3310.. 
3310-3661. 

3859-8948. 
894S-40U. 
4011-4167.. 
4167-CaOO. 
4200-4810.. 
4310-4897.. 
4397-4^0.. 
4607-4619.. 


Aflhton 

Newoomh 


SZIR. 
522  B. 

628  R. 
529  R. 
581  R. 
589  R. 

542  R. 

543  R. 

545  R. 
566  R. 
660  R. 


661R.    Airlle 

665  R.     Willow  Point... 
578  R.     Backbom 

580  R.  !  Rom  Hill 

661  R.  '  New  Morancy . . . 
5S2  R.     BliUikenj«  Bend  . 


Bend 

Opoawm  Point 

wUflons  Point-New  Cottonwood. 

New  El^on  Loop 

Lake  ProTldenoe 

Phil  MoGiiin  to  Hugh  McGuire . 


Wyly  to  Point  Lookont . 

Homeitead 

Wilton 


692  R. 
608  R. 
596  R. 
697  R. 
688  R. 
602  R. 
808  R. 
606  R. 


Total. 


WDlow  Slongh. 

Killainey 

Oaiolina 

Delta  Loop 

Delta 

O'Brien 

Martin  Loop ... 
Reed 


28.094 
11.471 

56.000 
47,443 
56,092 
23,062 
8,260 
20,909 

66.310 
20,020 
10,091 

20.576 
66,300 
22,833 

16,466 
11,761 
28,101 

15,787 
16,766 


New  banqaetie. 
Banqnelte  en 

It. 


New  banquette. 

Da 

Do. 

Do. 
Banqnette  en- 
largement. 

Do. 
New  banquette. 
Banqnette  en- 
it. 


New  banqnette. 
Banquette  en- 

It. 


8,181 
12.826 
16,078 

4,301 
23,906 


New  banquette. 
Banquette  en- 

laixement. 
Newbanquette. 

Do. 

Do. 

Do. 

Do. 

DOw 

Do. 
Banqnette  en- 
laigenMntk 


692,406 


Total,  Arkansas  and  Louisiana,  1,605,228  onbic  yards,  at  16  cents  » 1225,781 

NEW  LEVBB. 


Stations. 

Miles  be- 
low Cairo. 

Local  name. 

Cubic  yards. 

TMal. 

Levee. 

Banquette. 

600-  900> 

480-438  R. 
469485  R. 

590  R. 
604  R. 

Artantas, 

Arkansas  City  Loop,  back  line .... 
T/elaiid  s^ATt  ""4^          

661.987 
805,943 

78,727 
801,300 

81.000 
40,000 

5,028 
88,700 

742,987 

2047-2180^ 

846,643 

STSS-tfTT/ 

83.755 

4882-4472 

Biggs  Loop 

340.000 

Total 

1,847.057 

166.428 

1.513,383 

1  For  tbe  necenity  of  these  lines  see  Annual  Report  of  1899,  p.  8678. 

1,513,885  eabic  yards,  at  17  cents  »  8257,275.46. 

Total  for  banquette  and  new  levee,  3,018,613  oubio  yards. 

HIOH  WATBB  OF  1901. 

The  river  has  not  yet  reached  a  stage  sufficiently  high  to  canse  any  anxiety  in 
re^rd  to  the  levees.  All  outside  work  except  the  Arkansas  River  extension  and 
enlaT^ement  of  the  Sunnyside  front  had  heen  completed  before  the  river  got  ont  of  its 
banks.    Work  on  these  pieces  was  discontinued  on  April  16  and  18,  respectively. 

No  expenditures  have  been  made  for  high-water  protection  except  about  $185  for 
the  protection  of  the  end  of  the  new  work  on  the  Arkansas  Biver  extension  and  $165 
to  revet  a  washout  at  stations  3973  and  3974  in  Arkansas. 
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The  maximtun  gatige  readings  are  given  for  each  year  from  1897  to  1001,  indusiye, 
as  follows: 


Station. 

1897. 

1896. 

1899. 

1900. 

1901. 

Cairo 

61.62 
51.76 
51.90 
46.75 
44.54 
52.48 

49.78 
49.11 
61.13 
46.15 
44.85 
49.40 

46.20 
46.80 
48.80 
48.00 
41.70 
47.80 

89.20 
38.10 
39.20 
88.75 
82.96 
38.00 

43.2 

Helena 

41.6 

Ar1ran«»A  rnty 

43.8 

GreenTille . .'. 

87.4 

l4ike  Providence* 

36.6 

Vicksbuig 

41.5 

MISC^ELLANEOUS. 

In  the  Annual  Beport  of  1900,  pages  4861  to  4863,  will  be  found  a  discossion  of 
snch  subjects  as  bench  marks,  drainage,  wave  wash,  foundations,  telephones,  damage 
caused  by  hogs  and  public  roads  on  levees,  and  tne  resources  of  the  several  levee 
boards.  There  has  been  no  new  development  along  these  lines,  except  that  the  gen- 
eral tendency  throughout  the  system  is  to  minimize  all  practices  that  are  considered 
detrimental  to  the  general  efficiency  of  the  levee  system,  and  that  the  Cumberland 
Telephone  and  Telegraph  Company  have  crossed  ue  river  with  their  system  and 
put  a  general  office  in  at  Lake  Providence,  which  system  will  no  doubt  be  extended 
from  time  to  time  until  it  covers  the  entire  levee  line,  and  will  be  of  great  service  to 
the  Upper  Tensas  Levee  district. 

Inclosed  with  this  report  will  be  found  the  following: 

List  of  expenditures  of  the  United  States.^ 

Statement  of  work  done  and  funds  expended  by  the  Red  Fork,  Desha  County, 
Chicot  County,  Tensas  Basin,  and  Fifth  Louisiana  levee  boards  and  the  State  of 
Louisiana. 

Tables  showing  cost  of  construction.^ 

Table  showing  condition  of  work  at  end  of  fiscal  year.^ 

Labor  statement. 

Map  of  Lake  Providence  and  vicinity,  showing  the  jposition  of  the  Lake  Providence 
revetment,  changes  in  shore  line,  and  several  preliminary  levee  hues,  with  estimates 
thereon,  forwarded  in  separate  package. 

In  conclusion  I  wish  to  thank  the  local  levee  boards  for  prompt  and  efficient 
cooperation  and  my  assistants  generally  for  faithful  and  thorough  performance  of 
duty. 

Very  respectfully,  £.  C.  Tollikoeb,  AssistarU  Engineer. 

Gapt  Chableb  L.  Potteb, 

Corps  of  Engineer  if  U.  S.  A. 


Levee  work  in  Vpper  Tensas  Levee  district  in  Arkansas  May  1,  1900^  to  May  1, 1901, 
[N.  «  New.    E.  i»  Bnlaigement.    T.  •■  Topping.] 


Stations. 


Mfles 
below 
Cairo. 


Contractor. 


73^786.... 
1200-1240.. 
1240-1610.. 
2047-2100.. 
2147-2683.. 


2»»-2740. 


Ark.R.. 
442  R... 
440R... 
468R... 
470  R... 
487R... 
488R... 


Stone  dc  Stansell 
W.M.  Forrest... 
McBain  Bros  . . . 

J.  B.  Lewis 

Robt  Nicholson.. 
M.J.Roach&Co. 
J.B.  Lewis 


000128, 


170, 
29,194 

117,667 
46,136 
10,887 
89,392 
70,000 


1,665  6,761 
20,210  1,146 


117,667 
46,136 
10,887 
39.892 
32,464 


6,416 
2,648 
662 
2,014 
1,294 


8,068 

639 

8,957 

1,966 


ooo, 

1,622  1 

914^ 


2,049 
429 
2,668 
1,414 
262 
073 
642 


Cerds. 
14.2 
17.9 
12.4 
18.7 
80.0 


n. 

14.6 
12.0 
12.9 
16.6 
10.4 
22.4628.4 


18.7 


U.8 


76,  T. 
260  B. 
126  B. 


Beepectfully  submitted. 
Qrimbvallb,  Miss.,  May  10, 1901. 


E.  C.  TOLLIKGKS, 

United  States  Assistant  Engineer. 


» Omitted. 
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Levee  work  in  Upper  Tkawu  Leoee  distriei  in  Lomeiana  May  1, 1900,  to  May  I,  1902, 
[B.  —  Banqaette.    N.  »  New.    E. »  Enlaigemeni.] 


Station. 


MIlM 
below 
Cairo. 


Contractor. 


JH      JH 


5 


I 


2480-2618. 

2480-2518. 

2497-2&70. 

2519-2566. 

2556-2586. 

2587-2618.... 

2619-2651.. 


2696-2752+44 
4570-4619. 


662B 
662  R 
562R 
66211 
663R 
568R 
564R 
565R 

566R 
608E 


Robt.  Nicholson . . 

do 

M.P.Erwln 

Robt.  Nlcholflon . . 

....do 

do 

.....do 

J.  K.  Jeffries  & 
Sons 

Thomas  BroN 

Maxwell  &  Nich- 
olson   


12,215 
90,865 
'\  174 


12,215 
90,865 
24,796 


188,345188,845 
174,972174,972 
170,585170,685 
169,517169,617 

196,706196,706 
162,666152,666 


486 
8,697 
1,084 
8,284 
9,597 
7,911 
7,246 

8,918 
7,480 


72,029  29,269  2,006 


862 
2,818 

767 
6,060 
6,796 
6,612 
4,872 

6,942 
5,667 

1.280 


265 
1,875 

576 
4,004 
4,678 
8,779 
8.426 


84 


48 


8,8B0 
896 


82  48 
48 
81  47 
26 
84 
85  48 

40 

27  89 

28  88 


OaUt. 
16.91 


Fl. 

9.  Si 


14.9417.7 


11.90 
16.61 
17.61 


9.6 
19.2 
20.6 


260 
400 
250 
476 
476 
875 
600 

600 

400 


80.6018.0  400 


16.2119.8 
16.2120.2 


15.6017.6 
12.9914.8 


Respectfully  submitted. 


Grbbnvillb,  Mibb.,  May  10,  1901, 


£.  G.  Tolling  EB, 
Uniled  States  Aeeietani  Engineer, 


Statement  of  work  done  in  (he  Upper  Tensas  Levee  diMrid  in  Arkansas  and  Louisiana  by  the 
Desha  Cowntif,  Chicot  County,  Tensas  Basin,  and  Fifth  Louisiana  levee  boards  and  the 
State  of  Louisiana,  from  May  1,  1900,  to  May  1,  1901. 


WORK  DONE  IN  ARKANSAS. 


Cubic 
yards. 


Ooet. 


Desha  County  levee  board: 

Repairs  Arkansas  City  front,  stations  901-906  . 

Ripht  of  way  above  Arkansas  City 

Miscellaneous  expenses 

Tensas  Basin  levee  board: 

Stations  48-888 

Stations  484-620 

Repidrs  and  weed  cutting  in  Desha  County  . . 
Chicot  County  levee  board: 

Stations  !»W-2562  (487  R.) 

Stations  2147-2588  (470-487  R. ) ,  topping 

Miscellaneous  expenses 


Total. 


147,679 
19,600 


19,412 
2,140 


188,731 


1624.66 

82.45 

S15.41 

80,991.50 
4,116.00 
2.547.00 

4,867.99 

642.00 

4,764.98 


48,852.02 


WORK  DONE  IN  LOUISIANA. 


State  and  Fifth  Louisiana  levee  board: 
Stations  4547-4550  (605  R.),  Reed  break  . 

Enlargement  and  new  levee 

Weed  cutting,  stations  0-2715 


Total. 


18,648.49 

84,&ft9.27 
736.20 


RECAPITULATION. 


Deaba  County  levee  board 

Chioot  County  levee  board 

Tensas  Basin  levee  board 

State  and  Fifth  Louisiana  levee  board. 


Total. 


tl,482.51 
9,764.92 
87,654.59 
88,928.96 


787,780.98 
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Work  done  above  Red  Fork,  ArkaneaSf  by  ike  Red  Fork,  Desha  County,  and  Tensas  Basin 

levee  boards. 


Cable 
yards. 


OoH 


lAke  Belooe  Loop,  itatioxiB  0-27: 

Bed  Fork  levee  board 

Beaha  County  leyee  board 

Tenns  Basin  levee  board 

Bed  Fork  levee  board,  enlamment  and  repairs  . 
Bed  Fork  levee  board,  miaoellaneous  expenses. . . 


29,948 
7,407 
86,947 


Total. 


74,802 


•4,042.96 

1,000.00 

4,087.79 

276.00 

466.21 


10,762.98 


CM  of  vjork  done  by  the  United  Slates  in  the  Lower  Yazoo  Levee  district  from  1S8$  to 

May  1,  1901. 


Stations. 


Levee  construction, 
Levee  oonstmetion, 

8880-8562. 

1180-1346. 

210fr-2810. 

2880-2572. 

2880-8169. 

8181-«440. 


Miles 
below 
Cairo. 


Contractor. 


40(NM24S. 
4ZLB-4407.. 


1882  to  Hay  1,1900 

May  1,1900.  to  May  1, 1901: 

Georgre  Miller 

Ernest  Hyner 

W.M.Bates 

H.F.Watklns 

BmestHjrner 

do.... 

do 

M.J.Boach&Co.. 
do 


•486L.' 

490  L. 

510  L. 

526  L. 

588  L. 

587  L. 

587  L. 

558  L. 

666  L. 

Total  levee  oonstmotlon.  May  l,lyv,  to  May  1,1901 

Total  levee  oonstmotlon,  1882  to  May  1,1901 

HUg^wttter  protaotlon«  xepain,  and  engineering  expenses,  1882  to  May  1, 


Hl«[li-wate]Mprotecttan,  xepain,  and  engineering  expenses.  May  1, 


1900,  to 


Total  higb-water  protection,  repairs,  and  engineering  expenses,  1882 
to  May  1,1901 


lyytal  cost,  1882  to  May  1, 1901 . 


Cable 
yards. 


16,789,606 

66,968 
46,461 
86,987 
42,002 
62,786 
66,718 
69,788 
182,627 
91,706 


614,940 


16,404,548 


Oort. 


12,882,456.61 

10,706.18 

4,989.91 

U,  048. 54 

15,528.61 

7,196.78 

7,426.89 

8,702.66 

20,405.15 

14,128.08 


88,129.06 


2,466,584.66 


405,677.17 
24,66L28 


480,828.45 


2,895,918.01 


1  Final  payment  not  made. 
Non.— All  work  in  ibis  district  was  completed  prior  to  May  1, 1901. 


Cost  of  work  done  by  the  UnUed  States  in  the  Upper  Tfnsas  Levee  district  from  188$  to 

May  i,  1901. 


Stationa. 


Miles 
below 
Oidro. 


Contractor. 


Cable 
yards. 


Cost 


Levee  constraetionf  1882  to  May  1,1900 

Levee  construction.  May  1,  1900,  to  May  1, 1901: 


Arkansas: 
782-786... 
1200-1240. . 
1240-1490.. 
2047-2100. 
2147-2688.. 


26e»^40.. 


Ark.B 
440  E. 
440  B. 
468  B. 
470  B. 

487  B. 

488  B. 


Stone  et  Stansell . 
Wm.M.  Forrest .. 

McBalnBros 

J.B.  Lewis 

Bobt  Nicholson . . 
M.J.Boach&Co. 
J.B.  Lewis 


Sup.  Eng.— 01- 


1  Unfinished. 


-20 


19,788,014 


109,967 
20,210 

117,657 

46,136 

8,747 

19,980 

21,066 


18,239,487.84 

U4,063.78 
8, 9$.  49 

14,589.46 
8,627.48 
2,624.10 
4.485.51 

>2,596.20 


848»768 


60,926.97 
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Out  of  work  done  by  the  Umled  States  in  the  Upper  Tenwt  Levee  dietriel  from  ISSf  to 
May  i,  i^i— Continued. 


MUM 
below 
Cairo. 


Oontnctor. 


yudft. 


LonlfliAiui: 

att7-2570 

M8&-251H 

2SlO-253d 

2Bfi6-2586 

2887-2618 

an»-266i 

9662-2G97 

2006-2762+44... 
467<Mai9 


562  R. 
562  R. 

662  R. 

663  R. 
668  R. 

664  R. 
666  R. 
606  R. 
006  R. 


ILP.Enrin , 

RobtNicholson 

do 

.....do 

do 

do 

J.  K.  JeflCrleB  &  Sons . . . 

Thomas  Bros , 

MaxweU  &  Nichdiaoii. 


11,961 
108,060 
168,846 
174,972 
170,666 
169.517 
196,706 
162,666 


26,400.66 
60,812.67 
27,682.85 
27,478.69 
80,489.43 
19,881.82 
12,817.02 


1,206,6a 


196, 818.  M 


TOtel  levee  ooutractlon,  Mayl,  1900,  tolUyl.  1901 . 
Toial  leree  oonstractioii,  1682  to  Hay  1, 1901 


1,660,294 


916,286.81 


21,288,606 


8,466,727.16 


fil|g^water  protection,  repein,and  englneezing  ezpenaes,  1882  to  May  1, 


Hlffh-water  protection,  repaliB,and  engineering  expenses.  May  1, 1900,  to 


Total  higli-WBter  protection,  repairs,  and  engineering  expenses,  1682 
to  May  1,1901 


Total  cost,  1882  to  May  1, 1901., 


70^874.96 
94,]8L10 


720^666.08 


4,9U»,28S.21 


>11iia]  payment  not 


JFinancial  itatemmt. 

ASBBBOGK   MSOK. 

Balanoe nnezpended  June  80, 1900 $7,174.09 

Allotted  during  corrant  fiscal  year 70,000.00 

Deporit^  aoooimt  oyerpayment  during  conent fiscal  year 1.00 

77,176.09 

Eiipended  during  conent  fiflcal  year 77,105.70 

Balance  nnezpended  Jane  30,  1901  (in  hand) 9.89 

Outstanding  liafaUitiee 9.39 

No  available  balance. 

Expenditnree  apportioned: 

Material  for  construction 42,750.74 

Labor  on  construction 17, 008. 04 

Cost  and  care  of  plant,  outfit,  and  supplies 3, 676. 77 

Towage  and  steamer  expense 5,758.89 

Adminietration  and  ofBice  expense 1,912. 51 

Subsistence 6,969.25 

77,165.70 

Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 

30,  1903 .....VT. 90,000.00 
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'OKEBNVILLB,  HiaB. 

Balance  tmexpNonded  June  90, 1900 $28,757.16 

I^qpended  during  current  fiscAl  year 28,754.96 

Balance  unexpended  June  30,  1901  (in  hand) 2.20 

Outstanding  Uabilitiee 2.20 

No  available  balance. 
Expenditures  apportioned: 

Material  for  construction 17,187.27 

Labor  on  construction 6,910.38 

Cost  and  care  of  plants  outfit,  and  supplies 1,862.68 

Towi^  and  steamer  expense 1,050.00 

Administration  and  office  expense 181.73 

Subsistence 1,612.90 

28,754.96 

Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 

30,1903 25,000.00 

LAKE  FBOYIDBNCB  RBACH. 

Balance  unexpended  June  30, 1900 $21.22 

Allotted  during  current  fiscal  year 82,000.00 

82,021.22 

Expended  during  current  fiscal  year 82,015.63 

Balance  unexpendod  June  30, 1901  (in  hand) 5.59 

Outstanding  liabiliUes 5.59 

No  available  balance. 
Expenditures  apportioned: 

Material  for  construction 85,981.56 

Labor  on  construction 24,018.04 

Gost  and  care  of  plant,  outfit,  and  supplies 5,603.30 

Towa^  and  steamer  expense 8,642.40 

Administration  and  office  expense 2,245.18 

Subsistence - 5,525.15 

82,015.68 

Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 

80, 1908 240,000.00 

im/rA  ponnr,  la. 

Depod^  account  of  oyerpayment  during  current  fiscal  year 10. 10 

'year .10 


iiepoa^  account  ot  overpaymen 
Expended  during  current  fiscal 


Ammmt  that  can  be  profitably  expended  during  fiscal  year  ending  June 
30,  1903 20,000.00 


Lowss  TAzoo  LBVBB  nnmucT. 


Balance  unexpended  June  30,  1900 $17,548.79 

Allotted  during  current  fiscal  year 160,000.00 

167,548.79 
Expended  during  current  fiscal  year 108,558.69 

Balance  unexpended  June  30, 1901 58,990.10 
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InTpeaanry $50,000.00 

In  hand 8,990.10 

58,990. 10 
OutBtanding  liabilities 3,000.00 

Balance  available 55,990.10 

Expenditures  apportioned: 

Levee  oonstniction 87,112.17 

Engineering  and  office  expense,  repair  and  care  of  levees 21, 446. 52 

108,558.69 

Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 
30,1903 300,000.00 

UPPER  TENSAS  LEVEE  DDmUOT. 

Balance  unexpended  June  30, 1900 $36,589.42 

Allotted  during  current  fiscal  year 300,000.00 

336,589.42 
Expended  during  current  fiscal  year 264,835.69 

Balance  unexpended  June  30,  1901 71,753.73 

In  Treasury 54,000.00 

In  hand 17,753.73 

71, 753. 73 
Amount  covered  by  existing  opntraets  and  liabllitieB 16,000.00 

Balance  available 55,753.73 

Expenditures  apportioned: 

Levee  construction 241,035.55 

Engineering  and  office  expense,  repair  and  care  of  levees 23,800.14 

264,835.69 

Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 
30,1903 300,000.00 

BDBVBTS,   GAUOEB,   AMD  OBSEBVATIOMBi 

Balance  unexpended  June  30, 1900 $1,923.03 

Allotted  during  current  fiscal  year 5,000.00 

6,923.03 
Expended  during  current  fiscal  year 4,766.27 

Balance  unexpended  June  30, 1901 2,156.76 

In  Treasury 1,000.00 

In  hand 1,156.76 

2,156.76 
OutBtanding  liabmtieB 100.00 

Balance  available 2,056.76 
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Expenditares  apportioned: 

HPay  rolls $3,391.99 

Material,  stationery,  and  supplies 167. 46 

Steamer  expense 649. 92 

Administration  and  office  expense 188. 57 

Subsistence 368.33 

4,766.27 

Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 

30,  1903 6,000.00 

PLANT. 

Balance  unexpended  June  30,  1900 $2,676.38 

Allotted  during  current  fiscal  year 50,000.00 

Beceived,  account  overpayments  during  current  fiscal  year .70 

52,677.08 
Expended  during  ctmrent  fiscal  year 29,912.00 

Balance  unexpended  June  SO,  1901 22,765.08 

In  Treasury 20,000.00 

In  hand 2,765.08 

22,765.08 
Outstanding  liabilities 2,000.00 

Balance  available , 20,765.08 

Expenditures  apportioned: 

Material  for  repairs,  outfit, and  supplies 5,291.58 

Labor  on  repairs  and  care  of  plant 15,386.66 

Administration  and  office  expense 2, 470. 62 

Subsistence 6,763.14 

29,912.00 

Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 

30,  1903 125,000.00 

STONSi 

Allotted  during  corrent  fiscal  year $50,000.00 

Expended  dunng  current  fiscal  year 42,530.37 

Balance  unexpended  Jane  30, 1901 7,469.63 

InTreaeury 4,000.00 

In  hand 3,469.63 

7,469.63 
Outstanding  liabilitieB 500.00 

Available  balance 6,969.63 
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Expenditurefl  apportioned: 

Qaarrying  outfit  and  material $9,082.74 

Li&bor  qnarnring  stone 18, 468. 60 

Steamer  ana  towing  expense 8, 764.92 

Administration  and  office  expense 497. 88 

Transportation  expense 1,173.89 

Subostenoe 8,987.44 


42,630.87 


Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 
80,1903 76,000.00 


GSMXBAL  BSPAIB8  TO  BXIBTWO  WORKS. 


Allotted  durinff  current  fiscal  year 160,000.00 

Expended  dunng  current  fiscal  year 60,000.00 


Expenditures  account  different  works  as  follows: 

AahbrookNeck .7,618.33 

Lake  Providence  Reach 87,670.38 

Greenville,  Miss 1,472.56 

Pknt 8,488.74 


60,000.00 


Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 
80,1903 60,000.00 

IMofamKUuti  mgineen  employed  on  work  ofrwer  and  harbor  improvementy  tn  charge  oj 
CoiL  Charles  L.  Potter,  €&rp$  of  Bngineer8,from  June  SO,  1900,  to  June  SO,  1901,  tnoh*- 
jjve,  wnder  the  aote  approved  March  S,  1899,  and  June  6, 1900, 


Time  em- 
ployed. 


Compen- 
sation per 
Lontn. 


Where 

em- 
ployed. 


Work  on  wbldh  employed. 


Arthur  Elder,  OreenTiUe, 


E.  G.  Tolllnger,  QreenTlIle, 

Miss. 
H.  St  L.  Copp^e,  Greenville, 

Min. 


12 


•280 

200 
200 


Oreen- 
TiUe, 


.do 
.do... 


Care  and  repaixB  to  ^ent,  and  oonstnio> 
tlon  and  repair  of  revetment  woika 

Constnictlon  and  repair  of  leveee  In  Up- 
per Tenaas  district 

Construction  and  repair  of  le?eei  in 
Lower  Yaioo  dlatiiot. 


lAtl  of  contracts  for  levee  toork  in  force  in  (he  Upper  Tensas  Leoee  district  June  SO,  1901, 
wUh  names  of  contra4Slors,  dates  of  approval,  of  beginning  work,  and  of  expiration. 


Leree  stations. 

Miles  be- 
low 
Cairo. 

Contractor. 

Date  of 
approvaL 

Dateofbe8:in- 

Bxpiiation 
of  contract 

782-786 

Ark.B.. 
488  B... 
668R... 

Stone  &  Stansell 

Jan.  19,1901 
Sept  11,1900 
Mar.  20,1901 

Jan.    5,1901 
Mar.    2,1901 

Aiw.    1.1901 
a  Feb.   1,1901 
Apr.  80,1901 

2502-2740 

J.  B.  Lewis 

2570-2651 

J.  K.  Jeffries  A  Sons 

oSztended  to  Jime  80^  1901;  contnet  to  be  completed  by  Qoyeniment  foroe^ 
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Appendix  4. 
Refobt  ov  Maj.  Gbo.  MoO.  Dibby,  Corps  of  Enoimbbbs,  upon  Ofbrationb  in  thb 

FOUBIH  DiBTBIOT. 

TJvTFMD  Statbb  Enqinbeb  Offigb, 

New  OrlearUf  La,,  June  i,  1901. 

Colonbl:  I  have  the  honor  to  sabmit  the  following  report  upon  the  work  of  the 
Fourth  district,  Mississippi  River  improvement,  for  the  period  from  Jmie  1, 1900,  to 
June  1,  1901. 

The  Fourth  district,  BCississippi  River  improvement,  extends  from  Warrenton,  7^ 
miles  below  Vicksbuig,  to  the  Head  of  the  Tasses,  about  13  miles  from  the  Gulf  of 
Mexico,  a  distance  of  462.8  miles  by  river. 

The  works  include  the  improvement  of  the  harbors  at  Natchez  and  Vidalia.  Mis- 
sissippi and  Louisiana;  improvements  at  the  junction  of  the  Mississippi,  Red,  and 
Atcha&ilaya  rivers;  improvement  of  the  harbor  at  New  Orleans.  La.;  bank  protec- 
tion in  Bondurant  Chute;  bank  protection  in  Kempe  Bend;  dredging  of  the  bars  in 
the  Mississippi  River  below  Natchez,  and  the  constraction,  repair,  and  maintenance 
of  a  portion  of  the  levee  system  of  the  district 

HASBOBS  or  NATCHEZ  AND  VIDALIA. 

The  project  for  this  work  contemplates  the  construction  of  a  levee  on  or  near  the 
axis  of  Gowpen  Neck,  to  prevent  the  flow  of  water  across  the  neck  during  high  stages 
of  the  river,  and  the  construction  of  about  16,000  linear  feet  of  bank  revetment  in 
Giles  Bend;  estimated  cost  $541,300.  The  object  of  the  proposed  work  is  to  prevent 
the  formation  of  a  threatened  cut-off  at  Gowpen  Neck,  which  would  cause  the  aeetruc- 
tion  of  the  town  of  Vidalia,  much  injury  to  the  water  front  and  landings  at  Natchez,  and 
increased  caving  of  the  banks  above  and  below,  with  consequent  destruction  of  expen- 
sive parts  of  the  levee  system. 

The  amount  expendea  upon  this  project  to  June  1, 1900,  was  1347,832.71,  and  there 
remained  a  balance  of  |194, 419.33. 

Durinff  the  current  year  repairs  wero  made  around  the  spurs  at  the  upper  end  of 
the  benoL  and  the  upper  bank  was  paved  where  through  the  action  of  the  river  the 
slope  had  become  flat  enough  to  hold  a  pavement  The  cost  of  this  work  amounted 
to  $4,623.40. 

During  the  year  1,334.700  square  feet  of  mats  were  constructed,  and  towed  from  the 
willow  bars  above  and  placed  m  a  continuous  revetment  4,125  feet  long,  protecting  the 
bank  abreast  of  that  portion  of  the  levee  on  0>wpen  Neck,  the  destruction  of  ^vmich 
was  threatened  this  season.  This  mattress  work  cost  ^.06728  per  square  foot;  the 
upper  bank  pavement  of  concrete  constructed  in  situ  cost  $0.0536  per  square  foot 
The  total  field  cost  of  the  revetment  amounts  to  |27.16  per  running  foot  of  bank. 

The  detailB  of  this  work  are  fuUv  described  in  the  appended  report  of  my  assistant, 
Mr.  H.  8.  Douglas.  A  sketch  is  nerewith  showing  tne  location  of  the  work  done 
and  the  rate  of  caving  of  the  bank. 

The  levee  on  Gowpen  Neck  is  stiU  intact,  but  it  is  probable  that  the  revetment  will 
have  to  be  prolonffed  next  season  or  the  levee  will  be  breached  by  the  caving  bank 
before  or  during  the  following  high  water. 

In  this  connection  it  should  be  observed  that  the  revetment  work  in  Giles  Bend 
has  not  yet  reached  the  narrowest  part  of  Gowpen  Neck,  and  that  a  further  appropri- 
ation is  needed  to  prolong  the  revetment  past  this  narrow  part  of  the  neck;  until 
this  is  done  the  monev  already  allotted  will  have  produced  no  useful  effect 

The  amount  expended  from  June  30,  1900,  to  June  30,  1901,  derived  in  part  from 
the  appropriation  for  improvement  of  harbors  at  Natdiez  and  Vidalia,  Mississippi 
and  Louisiana,  and  in  part  from  an  allotment  made  by  the  Mississippi  River  Gom- 
mission  for  "Prevention  of  cut-off  at  Giles  Bend,"  is  distributed  as  follows: 

Office  expenses  (main  office) 15,481.98 

Other  administrative  expenses 6, 855. 29 

Gonstruction  of  revetment  (hired  labor) : 

Materials $30,757.56 

Wages 50,450.89 

Subsistence 21,777.00 

102,985.46 

Manufacture  of  concrete  ballast 14, 131. 48 

Surveys 356.35 

Repairs  to  plant 8, 716. 88 

Care  of  plant 3, 775. 32 

New  plant 4,241.20 

Miscellaneous 785.78 

Total 147,329.73 
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Money  gtatement. 

mmaviBO  habbobs  ax  waschb  abb  vidaua,  bhwiwukh  abd  louibiaba. 

July  1, 1900,  bslanoe  unexpended $44,419.33 

June  30, 1901,  amount  expended  during  fiscml  year 4,072.98 

Jnly  1, 1901,  balance  unexpended 40,346.35 

Amoont  (estunated)  required  for  completion  of  exwting  project 150, 000. 00 

Amonnttnatcan  be  profitably  expendea  infiacal  year  en<fing  Jnne30, 1903  150, 000. 00 
Submitted  in  compliance  with  requirements  of  sectionfi  2  of  river  and 
.    harbor  act  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

Money  Btatement. 

FBBVBBnOB  OV  dTV-OlV  AT  OUAB  BBBD,  tUHHIHUFFL 

July  1, 1900,  balance  unexpended $160,000.00 

June  80, 1901,  amount  expended  during  fiscal  year 143,266.75 

July  1, 1901,  balance  unexpended 6,743.25 

July  1, 1901,  outstanding  liabilities 301.33 

July  1,1901,  balance  available 6,441.92 

JDBonoB  ov  Ten  mswwmi'Pi,  rbd,  abd  atchafalaya  rivbbs,  louisiaba. 


A  detailed  description  of  the  difficulties  in  this  vidni^  which  the  improvements 
are  desipied  to  rectify  will  be  found  in  the  Annual  Report  tor  1892.  In  eeneral  terms, 
these  difficulties  consist  in  the  siltins  up  of  Old  River,  the  only  navigable  connection 
between  the  Mississippi  and  the  Red  and  Atchafalaya  riven. 

The  works  heretofore  contemplated  had  in  view  the  following  objects: 

To  check  the  enlargement  of  the  Atchafalaya,  and  limit  its  outlet  capacity  by  a 
system  of  low  relief  dams  or  sills. 

To  separate  the  Red  from  the  Atchafalaya  during  low  water  and  up  to  a  10-foot 
stage  by  means  of  a  low  dam  at  the  west  ena  of  Tumbulls  Island,  which  would  deflect 
the  Red  around  the  upper  side  of  the  island. 

To  supply  a  new  outlet  for  the  Red  b^  cutting  a  canal  across  Ouxs  Point  and 
obstructinff  the  lower  end  of  Upper  Old  River. 

The  Red  would  thus  always  be  a  tributary  of  the  MissisBipin  at  low  stages  and  the 
Atchafalaya  an  outlet,  while  the  conditions  at  high  stage  would  remain  aboat  the 
same  as  they  were  originally. 

The  plan  also  contemplated  maintaining  low-water  navigation  through  Lower  Old 
Biver,  if  practicable,  by  dredging  or  otherwise,  pending  the  completion  of  the  above 
system  of  works. 

Owing  to  insufficient  funds,  work  on  all  parts  of  this  project,  except  the  first  and 
last,  has  been  suspended  for  many  years;  and,  experience  having  demonstrated  that 
the  channel  in  Lower  Old  River  can  be  kept  open  with  the  dred^  at  moderate 
expense,  even  after  having  been  exposed  to  the  ^ects  of  extreme  hu^h  water,  it  is 
understood  that  the  improvement  oi  the  channel  of  Upper  Old  River  nas  been  defi- 
nitely abandoned,  narrowing  the  project  to  preventing  the  undue  enlargement  of 
the  Atchafalaya  and  the  maintenance  of  a  navigable  channel  through  Lower  Old 
River. 

The  usual  annual  examination  was  made  around  the  sill  dams  in  December.  The 
high  water  of  1900  not  having  been  an  extreme  one,  and  the  current  at  ordinary 
stipes  having  been  principally  from  the  Missiflsippi  into  the  Atchafalaya,  the  survev 
shows  but  littie  scourins  around  the  dams  this  year,  and,  on  the  contrary,  a  conad- 
erable  deposit  of  sand  above,  below,  and  between  the  dams,  except  just  below  the 
upper  dam  where  there  has  been  an  appreciable  scour  since  last  vear. 

As  experience  has  shown  tbata  single  extraordinary  high  water  like  that  of  1897  will 
remove  all  of  this  deposit  and  continue  the  attack  on  the  original  bed  of  the  river  above 
and  below  tiie  dams,  it  will  be  necessary  to  widen  the  foundation  mats  above  and  below 
each  dam  and  lav  tne  foundation  mat  for  a  new  dam  immediately  above  the  existing 
opper  dam.  This  work  will  be  undertaken  next  season,  not  having  been  done  during 
the  past  year  on  account  of  the  plant  being  urgently  needed  at  Kemp  and  Giles 
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The  gauge  at  Red  River  Landing  did  not  fall  below  5.40  durine  the  season,  so  rather 
less  thfui  the  usual  amount  of  dr^gih^  became  necessary  in  Old  River.  It  is  esti- 
mated that  60,000  cubic  vards  of  material  were  dredged  and  deposited  in  the  stream 
alongside  the  cut  made  oy  the  dredge.  The  dredge  was  kept  in  Old  River  from 
August  20  to  September  11,  when  the  condition  of  the  channel  was  such  as  to  make 
dr^ging  no  longer  necessary.  A  navigable  channel  depth  of  5i  feet  or  more  was 
maintained  throughout  the  season. 

A  new  steel  huU  for  the  dredge  Bam  was  equipped  early  in  the  season  and  the 
dredge  is  now  in  prime  condition. 

In  compliance  with  a  resolution  of  the  Mississippi  River  Commission  a  survey  was 
made  from  Simmsport  to  Red  River  Landing,  repeating  the  cross  sections  sounded 
in  1894  with  a  view  to  detecting  any  tendency  to  undue  enlargement  of  the  channel 
of  Lower  Old  River.  The  survey  revealed  no  unfavorable  indications.  The  mean 
width  of  Lower  Old  River  has  increased  from  717  to  725  feet,  bat  the  mean  area  of  cross 
section  has  decreased  from  21,843  to  20,990  square  feet  The  mean  depth  has  decreased 
from  30.8  to  29.8,  and  the  mean  maximum  depth  has  diminished  from  49.2  to  47.4 
feet 

The  amount  expended  from  June  30,  1900,  to  June  30,  1901,  is  115,366.29,  distrib- 
uted as  follows: 

Office  expenses  (main  office) 1121.05 

Other  administrative  expenses 893. 10 

Dredring  Old  River  (hired  labor): 

Materials $305.04 

Wages 688.17 

Subsisteuce 699.33 


1,692.54 

Mannfactore  of  concrete  ballaist 859. 62 

Surveys 828.16 

Repairs  to  pla^it 8,919.32 

Care  of  plant 1,559.32 

New  plant 564.19 

Miscellaneous : 429. 00 


Total 15,366.29 

Money  statement. 

IMFBOVINO  ATCHAFALAYA  AND  RBD  RIVERS,   LOUISIANA. 

July  1, 1900,  balance  unexpended $48,887.99 

June  30,  1901,  amount  expended  during  fiscal  year 15, 366. 29 

July  1,  1901,  balance  unexpended 33,521.70 

July  1,  1901,  outstanding  liabilities $88.07 

July  1,  1901,  amount  covered  by  uncompleted  contracts 4, 353. 00 

4,441.07 

July  1,  1901,  balance  available 29,080.63 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903 50,000.00 

Submitt<id  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

NEW  ORLEANS  HARBOR. 

The  approved  project  for  the  improvement  of  New  Orleans  Harbor  contemplates 
the  protection  of  the  banks  in  all  of  the  caving  bends  by  means  of  sloping  sub- 
meiged  spur  dikes,  made  mostly  of  brush  and  stone,  resting  upon  wide  foot  mats  and 
spaced  at  intervals  varying  from  400  to  1,600  feet,  as  circumstances  may  require,  with 
continuous  mattress  revetment  covering  the  intervals  where  necessary.  The  ulti- 
mate cost  is  not  estimated. 

At  the  close  of  the  last  working  season  the  work  completed  comprised  about  400 
feet  of  mattress  protection  at  the  head  of  Carroliton  Bend;  two  spur  dikes  in  the 
Greenville  Bend;  six  spur  dikea  in  the  Gouldsboro  Bend;  in  the  Third  District 
Reach  16  spur  dikes  had  been  completed,  a  continuous  revetment  constructed 
between  Spurs  1  and  2,  and  a  mattress  150  by  200  feet  placed  contiguous  to  the 
foundation  mattress  of  Spurs  2^,  3^,  3^,  4^  and  4^. 
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The  fundB  avBikble  Jane  30,  1900,  amoanted  to  |109,965.19,  bnt  no  work  other 
than  the  making  of  necesaary  sorveys  and  the  oonstmction  of  biuves  was  ondertaken 
dnrmg  tiie  vear,  as  all  of  the  plant  of  the  district  had  to  be  naed  toroughout  the  sea- 
son at  Bonaniant,  Kempe,  and  Giles  bends,  where  important  levees  were  threatened 
by  caving  banks. 

A  project  has  been  approved  for  the  expenditore  of  the  available  balance  in  the 
constmction  of  six  spars  between  Algiers  Point  and  Gooldsboro  and  mattressing 
the  lower  half  of  the  slope  of  the  bank  for  a  distance  of  1,800  feet  above  and  below 
the  ft-Harifig  bank  protection  at  Southport  This  work  will  be  andertaken  daring 
the  coming  season.  The  present  indications  are  that  the  apper  half  of  the  bank 
onder  water  will  have  to  be  graded,  as  it  is  too  steep  to  hold  a  mattress.  Extensive 
caving  which  has  taken  place  the  past  year  indicates  that  when  the  apper  bank 
breaks  it  caves  in  sach  laxve  masses  as  to  probably  wreck  any  revetment  that  might 
be  placed  on  the  lower  half  of  the  slope. 

The  amoant  expended  from  Jane  30,  1900,  to  Jane  30,  1901,  derived  in  part  from 
the  appropriation  for  improving  harbor  at  New  Orleans,  La.,  and  in  part  from  an 
allotment  made  bv  the  Mississippi  River  Gomoiission  for  improving  Mississippi  River, 
allotment  for  haroor  at  New  Orleans,  La.,  is  distribated  as  follows: 

Office  expenses  (main  office) 9114.18 

Otiier  administrative  expenses 566. 30 

Oonstmction  of  revetment  (hired  lal)or) ;  materials 6, 638. 22 

Manafactoreof  concrete  ballast 1,719.26 

Sarveys 165.07 

Repairs  to  plant , 1,158.72 

Oare  of  plant 10.50 

New  plant 11,008.79 

Total 21,871.04 

Money  stdtement. 

DCPBOVINQ  HABBOB  AT  NEW  OBLBANS,  LA. 

Joly  1, 1900,  balance  anexpended $109,965.19 

Jane  80,  1901,  amoant  expended  during  fiscal  year 10,962.95 

Jnly  1, 1901,  balance  anexpended 99,002.24 

Jnly  1, 1901,  oatBtanding liabiUties $494.04 

Jaly  1, 1901,  amoant  covered  by  oncompleted  contracts 3, 576. 00 

4,070.04 

Jnly  1, 1901,  balance  available 94,932.20 

'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1908 :. 800,000.00 

Sabmitted  In  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jane  4,  1897. 

Money  statemefU. 

DCFBOvnra  msBiasiPFi  btveb,  aiiLOtiodit  vob  habbob  at  new  oblbamb,  la. 

July  1, 1900,  balance  anexpended 112,566.62 

June  80, 1901,  amoant  expended  during  fiscal  year 10,408.09 

Jalyl,  1901,  balance  anexpended 2,158.53 

July  1,  1901,  outstanding  liabilities 1610.18 

July  1,  1901,  amoant  covered  by  uncompleted  contracts 1, 250. 00 

1,800.18 

July  1, 1901,  balance  available 298.85 

BBVETMBNT  IK  BONDURANT  CHUTE. 

An  allotment  was  made  by  the  Mississippi  River  Gonmiission  June  21, 1899,  for 
constructing  a  rovetment  in  Bondurant  Chute  to  prevent  for  three  years  the  breach- 
ing of  the  levee  on  the  bank  of  the  chute  in  front  of  Lake  Bruin. 

The  amount  available  for  this  work  at  the  be^nningof  the  fiscal  vear  was  $20,000. 

Work  was  begun  as  soon  as  the  stage  of  the  river  would  permit,  but  the  river  fell 
BO  rapidly  that  m  a  few  days  the  chute  was  closed  at  both  ends.    It  then  became 
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necessary  to  transport  the  materials  needed  for  oonstniction  from  the  main  river 
across  Bondarant  Towhead;  this  added  greatly  to  the  difficolt;^  and  expense  of  the 
work.  It  had  been  intended  to  construct  a  revetment  consistmg  of  a  board  mat- 
tress 100  feet  wide  below  low  water  and  a  pavement  of  concrete  reinforced  with  gal- 
vai^zed-iron  wire  above  low  water.  The  board  mats  were  sunk  withoat  difficulty 
in  the  slack  water  of  the  chute,  and  three  mats  100  feet  square  were  placed.  In  the 
latter  part  of  November  a  sudden  and  unusual  rise  of  the  river  took  place,  causing 
a  swift  current  through  the  chute,  which  cai^ht  the  forces  at  work  unprepared  and 
carried  away  the  remaining  board  mats  which  had  been  built  and  were  moored  to 
the  bank  reader  for  sinking.  An  abortive  attempt  was  made  to  save  one  of  these 
mats  and  sink  it  in  place,  but  it  failed  through  lack  of  proper  preparation  and  equip- 
ment for  dealir^  with  the  current  On  account  of  the  scarcity  of  ballast  this  same 
rise  found  the  Kempe  and  Giles  Bend  works  with  a  laige  number  of  willow  mats  on 
hand  and  exposed  to  much  danger.  To  save  them  thev  were  utilized  to  complete 
the  revetment  in  Bondurant  Chute  in  place  of  the  boara  mats  carried  away  by  the 
sudden  rise.  The  revetment,  1,600  feet  long,  was  completed  January  16, 1901,  and 
is  now  in  apparent  good  order. 

The  accompanying  sketch  shows  the  work  accomplished,  and  the  details  are  given 
in  the  report  of  Mr.  H.  8.  Douglas,  assistant  engineer,  herewith. 

The  amount  expended  from  June  30,  1900,  to  June  30,  1901,  is  |20,000,  distributed 
as  follows: 

Office  expenses  (main  office) $443.02 

Other  administrative  expenses 1, 393. 28 

Construction  of  revetment  (hired  labor) : 

Materials $3,205.03 

Wages 7,787.87 

Subsistence 3,966.40 

14,948.80 

Manufacture  of  concrete  ballast 2,313.00 

Bepairs  to  plant 32.39 

Care  of  plant 451.13 

New  plant 899.43 

Miscellaneous 18.95 

Total 20,000.00 

Money  atcLtenient. 

nCPBOVINQ  BONDUBAMT  CHUTE,  LOUISIANA. 

July  1, 1900,  balance  unexpended $20,000.00 

June  30, 1901,  amount  expended  during  fiscal  year 20,000.00 

KSICPB  BEND  BEVETHENT. 

An  allotment  for  Kempe  Bend  revetment  was  made  by  the  Mississippi  River  Com- 
mission March  9,  1899,  and  approved  by  the  Secretary  of  War  March  13,  1899. 

This  allotment  waa  rendered  necessary  by  the  continued  cavine  of  the  bank  in 
Kempe  Bend,  threatening  to  destroy  the  levee  which  crosses  the  Kempe  Swamp  a 
few  miles  below  St  Joseph,  La.  This  swam]^  is  very  laige,  unusually  low.  and  cov- 
ered with  a  dense  growth  of  timber,  so  that  it  is  estimated  that  a  properly  located 
new  levee  across  or  around  it  would  cost  little  leas  than  half  a  million  dollars. 

A  project  for  the  expenditure  of  this  allotment  was  approved  by  the  Chief  of  Engi- 
neers May  19,  1899.  It  contemplates  a  continuous  revetment  protecting  that  portion 
of  the  bank  which  is  nearest  to  the  levee.  The  final  cost  of  the  work  has  not  been 
estimated,  as  it  is  not  known  how  far  the  revetment  will  ultimately  have  to  be 
extended. 

The  amount  available  for  this  work  at  the  b^^ning  of  the  fiscal  jear  was 
$161,170.18.  It  was  intended  to  expend  these  funds  m  extending  the  existing  revet- 
ment up  and  down  stream.  An  inspection  made  July  31  showed  the  revetment 
intact,  out  by  August  15  extensive  caving  had  taken  place,  breaking  the  revetment 
near  the  center  and  at  the  lower  end.  The  central  break  proved  to  to  comparatively 
small,  bat  at  the  lower  end  of  the  work  the  revetment  was  practicallv  destroyed  for 
a  distance  of  1,180  feet  The  bank  in  this  locality  being  an  old  lake  bed,  is  very 
easilv  moved,  and  surveys  show  that  the  bed  of  the  river  is  liable  to  scour  from  a 
depth  of  40  feet  to  a  depth  of  165  feet  at  low  water,  causing  the  bank  to  slide  in  in 
larae  masses.  This  season's  work  has  consisted  in  restorii^  the  revetment  destroyed 
and  increaaing  the  length  of  it  from  4,008  feet  to  4,250  feet  From  the  break  in  the 
center  of  the  work  down  to  the  lower  end  the  mats  have  been  widened  to  300  feet. 
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The  difficultiee  encountered  in  constracting  thiB  revetment  have  been  ezoeptional  on 
aocoont  of  the  extraordinary  velocity  of  the  corrent.  Two  mats  were  lost  through 
this  cause.  Three  steamboats  had  to  be  used  to  pat  the  mattresses  in  place,  work 
which  is  ordinarily  done  with  a  sinffle  boat  The  work  also  suffered  throughoat  the 
season  from  an  inadequate  supply  of  ballast  and  scarcity  of  labor.  In  November  it 
was  entirely  interrupted  by  an  unseasonable  rise  in  the  river,  which  added  greatly 
to  the  cost  of  the  work.  l)uring  the  season  090,390  square  feet  of  mattress  were 
placed,  at  a  cost  of  $0.07555  per  square  foot;  38,870  square  feet  of  bank  were  paved 
with  concrete  and  rock,  at  a  cost  of  $0.0555  for  the  concrete  pavement  constructed  in 
situ  and  $0.1542  for  rock  pavement  The  details  of  this  work  are  set  forth  in  the 
accompanying  refwrt  of  Mr.  H.  S.  Douglas,  assistant  engineer.  The  present  condition 
of  the  revetment  is  shown  on  the  sketch  submitted  herewith. 

Much  difficulty  has  been  exj^enced  in  this  district  in  getting  a  reliable  and  eco- 
nomical supply  of  ballast  for  sinking  mats.  The  contract  price  of  rock  has  varied 
from  $1.60  to  $2.10  per  ton,  but  deliveries  have  been  so  uncertain  that  it  has  been 
necessarv  in  the  general  case  to  make  contracts  a  year  in  advance  and  store  the  rock 
on  the  bank  somewhere  near  the  work,  in  order  that  it  may  be  available  when 
needed.  When  to  the  contract  price  is  added  the  cost  of  towing  the  rock  to  the 
storage  ^und,  the  cost  of  nnloaoing  it  and  piling  it  on  the  bank,  the  cost  of  again 
loading  it  on  the  baige  and  towins  it  to  the  point  where  it  is  needed,  it  is  probable 
that  the  cost  of  the  rock  delivered  at  the  work  ready  for  use  is  not  leas  than  $2.50 
per  ton.  It  is  difficult  to  tell  the  exact  cost,  because  it  is  not  practicable  to  compute 
accurately  the  cost  of  towing  when  the  towboats  are  not  employed  steadily,  bat  are 
used  also  for  other  work. 

To  meet  this  difficulty,  experiments  were  made  this  season  in  making  an  exceed- 
ingly cheap  grade  of  concrete,  using  the  least  possible  amount  of  Portland  cement  to 
consolidate  sufficiently  well  for  the  purpose  the  sand  and  gravel  which  lie  mixed 
together  on  some  of  the  river  bars  in  the  district 

About  10.050  tons  of  this  ballast  was  made  during  the  year,  at  a  cost  of  $1,782  per 
ton  on  the  bar.  The  experiment  was  not  entirelv  satisfactorv,  however,  on  account 
of  the  excessive  cost  of  subsequently  loadine  the  ballast  aboard  the  barge.  It  is 
believed  that  improvements  in  methods  ana  appliances  will  be  made  during  the 
coming  season  wnich  will  meet  the  difficulties  developed  last  year.  Mr.  A.  F. 
WooUey,  jr.,  assistant  engineer,  superintended  the  makmg  of  the  concrete  ballaf^t, 
and  his  report  herewith  describes  in  detail  the  methods  used  and  the  results  obtained. 

The  economy  to  be  expected  from  the  use  of  concrete  ia  not  limited  to  the  advan- 
tage in  the  first  cost  of  the  material  as  compared  with  rock,  but  is  more  apparent  in 
the  fact  that  a  much  less  quantity  can  be  made  to  serve  the  purpose,  particularly  in 
paving  the  upper  bank. 

The  amount  expended  from  June  90, 1900,  to  June  30,  1901,  is  $123,818.39,  dis- 
tributed as  follows: 

Office  expenses  (main  office) $3,514.29 

Other  administrative  expenses 3,332.06 

Oonstruction  of  revetment  (hired  labor): 

Materials $15,08e.«2 

Wages 34,080.46 

Subsistence 14,051.13 

83,168.20 

Manofactore  of  concrete  ballast 25,333.53 

Surveys 58.17 

Bepairs  to  plant 8,097.48 

Oare  of  plant 2,061.80 

New  plant 22,982.79 

Miscellaneous 270.07 

Total 128,818.39 

Money  statement. 

mPBOVING  KBMPl  BJDO),  LOUISIANA: 

July  1, 1900,  balance  unexpended $167,216.53 

June  90,  1901,  amount  expended  during  fiscal  year 123,818.39 

July  1, 1901,  balance  unexpended 43,398.14 

July  1,  1901,  outstanding  habilities $116.14 

July  1,  1901,  amount  covered  by  uncompleted  contracts 2, 827. 00 

^,943.14 

July  1,1901,  balance  available 40,455.(X> 
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DBEDGinO  BABB  BBLOW  NATQEB. 

The  ban  in  the  MissiaBippi  River  at  Natchez  Island,  Fordfl,  TorraB,  and  Tunica 
cansed  no  serious  difficulty  to  navigation  daring  low  water  this  oooflon.  No  diedging 
was  necessary,  and  none  was  done. 

FLAirr. 

All  of  the  plant  of  the  district  is  in  good  condition  and  is  now  nndeigoing  the  asaal 
annual  repairs  preparatory  to  next  season's  work. 

Ten  new  barges  have  been  added  to  the  plant  this  vear.  In  six  of  them  the  parts 
most  subject  to  decay  were  treated  with  14  pounds  of  creosote  to  the  cubic  foot;  the 
other  four  were  treated  with  carbolineum  avenarius.  A  new  grader,  fitted  with  com- 
pound Worthington  pumps  and  a  Heine  boiler,  has  been  built  and  put  in  operation, 
and  the  machinery  oi  the  dredee  Bam  has  been  transferred  to  a  new  steel  hull. 

The  details  as  to  the  care  and  maintenance  of  the  plant  will  be  found  in  the  report 
of  Mr.  H.  8.  Douglas,  assistant  engineer,  herewith. 

The  amount  expended  from  June  30,  1900,  to  June  30,  1901,  is  $37,625.84,  distrib- 
uted as  follows: 

Office  expenses  (main  office) 10.90 

Other  administrative  expenses 2, 412. 56 

New  plant 15,589.d4 

Bepairs  (hired  labor) : 

Materials $2,701.76 

Wages 13,150.28 

Subsistence 271.43 

16,123.47 

Oare  of  plant 3,374.94 

Miscellaneous * 124.34 

Total 37,625.84 

Money  statement. 

PliANT. 

July  1,1900.  balance  unexpended ^$41,412.28 

June  30, 1901,  amount  expended  during  fiscal  year : 37,625.84 

July  1, 1901,  balance  unexpended 3,786.44 

July  1, 1901,  outstanding  liabilities 3,786.44 

SUBVSYB,  OAUOES,  AND  OBSEBVATIONS. 

Surveys  have  been  made  at  Algiers  Point,  Southport,  Gouldsboro,  the  Third  Dis- 
trict Beach,  Kempe  Bend,  Kempe  Swamp,  Giles  Bend,  and  from  Simmsport  to  Bed 
Bi  ver  Landing.  The  bank  lines  have  been  resurveyed  in  all  the  caving  bends  where 
levees  exist 

The  gauge  at  Barbres  Landing,  at  the  junction  of  the  Bed  and  Atchafalaya  rivers, 
has  been  maintained  as  heretofore. 

The  amount  expended  from  June  30,  1900,  to  June  30, 1901,  is  $6,000,  distributed 
as  follows: 

Officeexpenses  (main office) $20.22 

Other  administrative  expenses 202.00 

Field  work  and  drafting: 

Materials $154.88 

Wages 3,70L40 

Subsistence 1,510.26 

5,366.64 

Bepairs  to  plant 180.93 

Care  of  plant 23.88 

New  plant 140.28 

Miscellaneous 66.15 

Total 6,000.00 

^Balance  unexpended  July  1, 1900,  as  stated  in  previous  report,  $41,410. 68;  differ- 
ence due  to  disallowance  of  $1.65  in  expenditures. 
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Money  ataternefU, 

SURVBTBy  GAUan,  AKD  OBSIBTATIONB. 

July  1,  1900,  balance  unexpended 15,000.00 

November  15,  1900,  amount  allotted  by  resolution  Mississippi  River  Com- 
mission  ^ 1,000.00 

6,000.00 
June  30, 1901,  amount  expended  during  fiscal  year 6,000.00 


For  work  connected  with  levee  construction  and  maintenance  the  district  is  sub- 
divided into  seven  levee  districts,  as  follows: 

The  Lower  Tensas  Levee  district,  right  bank,  which  extends  from  the  upper  limitB 
of  the  fourth  district,  opposite  Warrenton,  to  the  mouth  of  Bed  Biver.  In  this  dis- 
trict the  levee  system  is  continuous  from  the  upper  end  to  a  point  5  miles  below 
Fairview  Tending,  131.5  miles  by  river,  leaving  sibout  26  miles  unprotected. 

The  Atchafalaya  Levee  district,  riffht  bank,  which  extends  from  the  mouth  of  Bed 
Biver  to  the  head  of  Bayou  Lafouicne,  a  distance  of  122  miles  by  river.  The  levee 
system  is  continuous  in  this  district. 

The  Lafourche  Levee  district,  risht  bank,  which  extends  from  the  head  of  Bayou 
Lafourche  to  New  Orleans.  The  mstance  by  river  is  78  miles,  and  the  levee  system 
is  continuous. 

The  Barataria  Levee  district,  rkht  bank,  which  extends  from  New  Orleans  to  the 
Head  of  the  Passes,  82}  miles,  l^e  levee  system  is  continuoiifl  down  to  the  Jump^ 
71.5  miles. 

The  Homochitto  Levee  district,  left  bank,  created  by  a  resolution  of  the  Mississippi 
Biver  Commission,  November  19, 1894,  which  extends  from  the  mouth  of  the  Yazoo 
Biver  to  Baton  Bouge,  238.5  miles  by  river.  There  are  as  yet  no  levees  in  this  dis- 
trict, except  a  few  detached  lengths  Duilt  by  private  parties. 

The  Pontchartrain  Levee  district,  left  bank,  which  extends  from  Baton  Bouge  to 
New  Orleans,  123.5  miles.    The  levees  are  continuous. 

The  Lake  Borgne  Levee  district,  left  bank,  which  extends  from  New  Orleans  to 
the  Head  of  the  Masses,  91  miles.  The  levee  system  at  present  only  extends  to  Fort 
St  Philip,  covering  70  miles  of  the  river. 

The  funds  available  for  levee  construction  in  this  district  June  80, 1900,  amounted 
to  $502,401.24.  The  levee  line  has  been  improved  this  year  by  the  United  States  to 
the  extent  of  2,735.814  cubic  vards. 

The  following  table  shows  how  the  cost  of  levee  building  has  varied  in  this  district 
during  recent  years: 


Year. 

Cablo 
yardage. 

Cost  per 
cubic 
yazd. 

Year. 

Cable 
yardage. 

yard. 

1890         

896,000 
1,410.000 

906,000 
2,142,000 
8,689,000 
8,414,000 

OenU, 
19.8 
21.2 
17.8 
21.2 
16.0 
12.8 

1806 

4,668,000 

1,776,000 
8,892,000 

2,786.800 

*«;. 

1891 

1897 

10.99 

1H92                

1898 

14.12 

1893 

1899 

18.6 

1894          

1900 

18.33 

1896 

Efforts  toward  the  introduction  dt  machinery  for  levee  building  have  been  con- 
tinued during  the  year,  and  418,785  cubic  yards  of  levee  work  have  been  successfully 
done  with  specially  designed  dredges  moving  along  the  berm  of  the  levee. 

The  highest  gauge  reading  reached  by  the  river  at  Vicksbuig  this  year  was  89.8: 
no  high  water  protection  work  has  been  necessary,  but  on  account  of  the  ftulnre  of 
the  river  and  harbor  bill  at  the  last  session  of  Congress  it  has  been  thought  neces- 
sary to  hold  the  funds  reserved  for  high  water  emeigendes  until  after  the  high 
water  of  1902.  \ 
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The  following  table  shows  approximately  the  condition  of  the  levee  line  on  the 
completion  of  this  year's  contracts: 

Levee  dtstricU. 


Lower 
Tensas. 

▲tchafa- 
laya. 

Lafoui^ 
Che. 

Pontchai^ 
train. 

Baratar 
lia. 

Lake 
Boigne. 

Aboye  hteh  water  of  1897: 

TiftJM  thfiii  1  foot         

Milea. 
10.71 
19.05 
81.72 
69.12 

2.41 
6.69 
19.41 
99.75 

M1le$. 

1.92 

84.14 

24.80 

21.70 

MUea. 
42.60 
30.29 
17.78 
85.21 

1.68 
84.97 
26.80 

8.47 

IftBo. 
20.78 

From  1  to  2  feet 

9.21 

Trom  2  to  8  ff^t. 

21.82 

More  than  8  feet 

19.82 

Total         

180.60 

128.26 

82.06 

125.78 

71.87 

71.68 

The  banquettes  called  for  by  the  standard  cross  section  have  as  yet  only  been  con- 
stmcted  in  a  few  of  the  most  urgent  cases. 

No  work  has  been  done  in  the  Homochltto  Levee  district,  there  having  been  no 
funds  available. 

The  details  of  the  work  accomplished  during  the  vear  in  the  other  districts  are 
given  in  the  following  .tables  and  are  further  discussed  in  the  accompanying  report 
of  Mr.  W.  E.  Knobloch,  superintendent  of  levees. 

mmrth  diaria  levees,  1900-1901. 

LOWER  TENSAS  LEVEE  DISTRICT. 


No. 


Name  of  levee. 


Kilet 
below 
Cairo. 


Contractor. 


Length 
of  line. 


Lenffth 
of  axis  of 
river  cov- 
ered. 


Orade 
of  levee 

above 
highest 
known 

water. 


6 
7 
8 

9 
10 
U 

12 
18 
H 

Ifi 

1« 
17 
18 
19 


22 


Stockridge: 

Section  1 

Section  2 

Section  8 

Section  4 

Rifle  Point: 

Section  2 

Orasamere: 

Section  1 

Section  2 

Section  8 

Pittsfield: 

Section  1 

Section  2 

Section  8 

Lower  Pittsfield: 

Section  1 

Section  2 

Section  3 

Section  4 

Windemere: 

Section  1 

Section  2 

Section  3 

Section  4 

Wicame: 

Section  1 

Section  2 

Section  8 

Section  4 

daremont: 

Section  1 

daremont,  lower: 

Section  1 

Section  2 

Sections 

Section  4 

Panola: 

Section  1 

2 

8 

4 


669  R. 
659  R. 
659  R. 
659  R. 

689  R. 

691  R. 
691  R. 
691  R. 

691  R. 
691  R. 
691  R. 

691  R. 
691  R. 
691  R. 

691  R. 

691  R. 
691  R. 

691  R. 
091  R. 

091 R. 

601 R. 

091  R. 
091 R. 

692  R. 

692  R. 
692  R. 
692  R. 
692  R. 

698  R. 
698  R. 
698  R. 
698  R. 


dark  &  Reflgan . 

do 

....do 

....do 


James  R.  Marlow. 


.do. 
.do. 
.do. 


Harry  F.  Hodge . 


do. 
.do. 


James  R.  Marlow., 

....do 

....do , 


.do. 


dark  &  Reagan . 

do 

....do 

.....do 


Herman  F.  Garbish  . 


.do- 

.do. 
.do. 


Helgaflon  Bros. , 


.do. 
.do. 
.do- 
.do. 


dark  &  Reagan . 

do 

....do 

....do 


1,629 
1,400 
1,400 
1,800 

4,200 

2,059 
1,900 
1,800 

1,800 
1,600 
1,600 

1,400 
2,400 
2,400 

1,700 

1,100 
1,100 
1,200 
1,200 

1,900 

1,900 

1,000 
1,063 

700 

1,600 
1,600 
1,400 
1,800 

1,800 
2,400 
1,900 
1,900 


1,000 

800 

1,400 

1,800 

4,000 

1,800 
1,700 
1,600 

1,100 
1,800 
1,800 

1,100 
2,100 
2,100 

1,400 

900 

900 

1.000 

1,000 

1,900 

1,700 

900 
900 

600 

1,600 
1,400 
1,800 
1,200 

1,100 
2,200 
1,700 
1,700 


Feet, 


8.0 
8.0 
8.0 
8.0 

8.0 

8.0 
8.0 
8.0 

8.0 
8.0 
8.0 

8.0 
8.0 
8.0 
8.0 
5.8 

5.8 
5.8 
5.8 
5.8 

8.0 
5.8 
8.0 
5.8 
5.8 
5.8 

0.0 

8.0 
8.0 
8.0 
8.0 

8.0 
8.0 
8.0 
8.0 
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LOWBB  TENSAS  LEVEB  DISTRICT— Gontiniied. 


No. 


Name  of  levee. 


Miles 
below 
Cairo. 


Contractor. 


Length 
of  Ime. 


Length 
of  axis  of 
river  cov- 
ered. 


Gnde 
of leyee 
aboTe 
hlgheat 
known 
water. 


83 


Helena: 

Section  1 

Section  2 

Section  8 

Section  4 

Concordia: 

Section  1 

Section  2 

Section  3 

Section  4 

Sycamore: 

Section  2 

Sections 

Section  4 

BBperanxa: 

Section  1 

Section  2 

Section  8 

Section  4 

Section  16 

Section  17 

Glancock: 

Lotl— 

Section  1.. 
Section  2., 

Lota- 

Secttonl. 
Section  2.. 


096  R. 
093  R. 
093  R. 
098  R. 

694  R. 
694  R. 
694  R. 
694  R. 

604  R. 
694  R. 
694  R. 

711  R. 
711  R. 
711  R. 
711  R. 
718  R. 
718  R. 


724  R. 
724  R. 


raSR. 
725  R. 


Helgason  Bros. 

....do 

....do 

....do 


Harry  F.  Hod^o . 

do 

....do 

....do 


Richard  T.  Clark . 

....do 

....do 


Batt  O'Brien  . 

.....do 

.....do 

.....do 

do 

.....do 


.do. 
.do. 


.do. 
.do. 


Feet, 

1,800 

800 

1,200 

1,200 

700 
700 
900 
800 

700 
800 
776 

800 

1,000 

800 

800 

1,200 

1,200 


1,700 
1,400 

1,800 
1,274 


FuL 

1,700 

700 

1,200 

1,200 

700 
700 
900 
800 

700 
800 
776 

700 
900 

700 
700 
900 
900 


1,700 
1,400 

1,800 
1,274 


FbA. 


8.0 
6iO 
6.0 
8.0 
6.0 
8.0 

8.0 

6.0 
6.0 
6.0 

6.0 
6.0 
6.0 

5.8 
6.8 
5.8 
6.8 
5.8 
6i8 


8.0 
8.0 


8.0 
8.0 


Section. 


No. 


Name  of  leree. 


Land 
slope. 


River 
slope. 


New  or 
enlarge- 
ment. 


Average 
height- 


Date  of  oon* 
tract 


Work  com 
pleted. 


Stockridge: 
BectUml... 

SeotionS... 

Sections... 

8eetkm4... 
Rifle  Point: 

Section  2... 
Oiassmere: 

Section  1 . . . 

Section  2... 

Sections ... 
Fittifleld: 

Sectlonl... 

Seetlon2... 

Section  8  . . . 
Lower  Pittsfleld 

Section  1... 

Section  2... 

Sections... 

Section4... 

Wlndemere: 

Sectlonl... 

Section  2... 

Sections... 

8ection4... 
Wloame: 

1... 

2... 

Sections ... 
Section  4  . . . 


Stol 

Stol 
8to  1 
Stol 

Stol 

Stol 
Stol 
Stol 

Stol 
Stol 
Stol 

Stol 
Stol 
Stol 

8  tol 


Stol 
3  to  1 
8  to  1 
Stol 

Stol 

Stol 

8  to  1 
3  to  1 


Stol 

Stol 
8  tol 
Stol 

Stol 

S  to  1 
Stol 
Stol 

Stol 
8  tol 
Stol 

Stol 
Stol 
Stol 

Stol 


Stol 
Stol 
Stol 
Stol 

Stol 

Stol 

Stol 
8  to  1 


Enlarge- 
ment 
...do... 
...do.., 
...do... 

...do... 

...do.. 
...do.. 
...do.. 

...do.. 
...do.. 
...do.., 

...do.. 
...do.. 
...do.. 

...do.. 

...do.. 
...do.. 
,...do.. 
...do.. 

...do.. 
...do.. 


8.0 

8.0 
8.0 
8.0 

2.0 

1.7 
1.7 
L7 

1.7 
2.0 
2.1 

2.6 

2.6 

2.6 

/2.6 

t6.5 

5.5 
6.5 
6.6 
6.6 

r  2.6 
1  5.5 
/2.6 


•"•|l  5.6 
.do...  6.6 
.do. ..I    6.6 


FeeL 
12.0 

12.0 
18.0 
15.0 

14.2 

14.0 
18.7 
14.2 

17.0 
18.6 
14.0 

12.2 
12.2 
12.7 
12. 7\ 
16.7/ 

12.6 
12.8 
12.8 
12.6 

10.61 

18.7/ 

12. 0\ 

14.0/ 

12.0 

12.4 


Jnly  28,1896 


.do. 
.do. 
.do. 


Jane  2,1900 

June  18,1900 

do 

.....do 


..do. 
..do. 
..do. 


Ang.  14,1900 

do 

.....do 


.do. 


..do. 
..do. 
..do. 
..do. 


.do. 

.do. 

.do. 
.do. 


Apr.  16,Uai 

Da 
Do. 
Da 

Apr.  10,1901 

Mar.  21,1901 
Ftob.  27,1901 
Feb.    8,1901 

Oct  28.1900 
Oct  25,1900 
Oct   28,1900 

Oct  28,1900 
Oct  12,1900 
Dec.  1,1900 
Dec.  IfiklffO 

Dec.  81,1900 
Feb,  17,1901 
Jan.  25,1901 
Jan.  16,1901 

Da 

Oct  12,1900 
Oct.  29.1900 
Dec.    1,1900 
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Fourih  district  levees,  1900-1901 — Continued. 
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No. 


Name  of  levee. 


Section. 


Land 
slope. 


River 
slope. 


New  or 

enlaige- 
ment. 


Average 
heJgnt— 


S5 

.o 


Date  of  con- 
tract 


Work  com- 
pleted. 


Claremont: 

Section  1 

Claremont,  lover: 

Section  1 

8ectlon2 

Sections 

Section  4 

Panola: 

Section  1 

Section  2 

Sections 

Section  4 

Helena: 

Section  1 

Section  2 

Sections 

Section  4 

Concordia: 

Section  1 

Section  2 

Section  3 

Section  4 

Sycamore: 

Section2 

Sections 

Section  4 

Esperansa: 

Section  1 

Section  2 

Sections , 

Section  4 

Section  16 

Section  17 

Olasscock: 
Lotl- 

Sectlonl .. 

Section  2 . , 
Lot2- 

Section  1 . . 

Section  2 . 


Stol 


Stol 
Stol 
S  to  1 
Stol 

3  to  1 
3  to  1 
3  to  1 
8  to  1 

Stol 
Stol 
S  to  1 
Stol 

S  to  1 
3  to  1 
3  to  1 
3  tol 

Stol 
Stol 
S  to  1 

Sto  1 
8  to  1 
3  to  1 
3  to  1 
3  to  1 
Sto  1 


Stol 


Stol 
Stol 


8  to  1 


Stol 
Stol 
Sto  1 
Stol 

S  to  1 
8  to  1 
3  tol 
Sto  1 

8  to  1 
Stol 
Stol 
Stol 

Sto  1 
Stol 
Stol 
Sto  1 

Stol 
Stol 
Stol 

Stol 
8  to  1 
Stol 
3  tol 
Sto  1 
Stol 


Stol 


Stol 
Stol 


Enlaive- 
ment. 

.do... 
.do... 
.do... 
.do... 

.do... 
.do... 
.do... 
.do... 

.do... 
.do... 
.do... 
.do... 

.do... 
.do... 
.do... 
.do... 

.do... 
.do... 
.do... 

.do... 
.do... 
.do... 
.do... 
.do... 
.do... 


.do. 


....do... 
....do... 


Feet. 
6.8 


2.5 
2.6 
2.6 
2.5 

2.1 
2.3 
2.5 
2.0 

2.4 
5.4 
4.4 
1.4 
4.4 
2.0 

4.5 
4.5 
4.4 
4.2 

5.0 
4.7 
4.7 

4.0 
4.0 
4.0 
4.0 
4.0 
2.5 


2.6 


2.6 
2.6 


Feet. 
18.8 


17.6 
17.7 
17.7 
17.7 

18.0 
12.2 
12.0 
14.8 

15. 0\ 
16.3/ 
15.0 
16.81 
15.0/ 
16.7 

16.7 
17.0 
17.0 
19.3 

19.0 
16.7 
16.2 

18.0 
17.3 
17.7 
16.0 
15.0 
14.0 


Feb.  11,1901 


Aug.  14,1900 

do 

do 

do 


do. 

do. 

do. 

do. 

do. 

...do. 
...do. 
...do. 

...do. 
...do. 
...do. 
...do. 


Dec.  28,1900 

do 

do 

Oct.     8,1898 

do 

do 

do 

Oct.  81,1899 
do.. 


14.  o| 

16.4 
16.4 


Mar.  29,1900 
do 


...do. 
...do. 


Apr.  24,1901 


Oct.   80,1900 

Do. 
Dec.  16,1900 
Dec.  8,1900 

Oct.  27,1900 
Nov.  19,1900 
Sept.  29,1900 
Dec.  8,1900 

Oct.  2,1900 

Nov.  19,1900 

Dec.  21,1900 

Do. 

Dec.  8,1900 
Dec.  20,1900 
Jan.  24,1901 
Mar.  14,1901 

Apr.  24,1901 
Mar.  22,1901 
Apr.  8,1901 

Oct.  9,1900 
Sept.  16,1900 
Sept.    8,1900 

Do. 
May  26,1900 

Do. 


Jane,  6,1900 
Nov.  29,1900 

Dec.  16,1900 
Do. 


No. 


Name  of  levee. 


Total  yard- 
age paid 
for. 


Price 
per 
cubic 
yard. 


Total  coel 


Distance  from  center  of 
levee  to  river  bank. 


Least   Greatest  Average. 


Nature  of 
bank. 


Stockridge: 

Section  1 

Section  2 

Section  8 

Section  4 

Rifle  Point: 

Section  2 

Qra»<smere: 

Section  1 

Section  2 

Sections 

Plttsfleld: 

Section  1 

Section  2 

Section  3 

Lower  Pittafield: 

Section  1 

Section  2 

Sections 

Section  4 

Windemere: 

Section  1 

Section  2 


Cti.yard*. 
16,139.47 
14,693.58 
15,706.89 
14,625.69 

48,010.88 

14,665.82 
14,117.31 
15,102.39 

16, 493. 95 
13,890.25 
13,826.05 

16,578.02 
15,690.33 

15,418.98 
15,327.27 

15,974.11 
15,3;^5.79 


CenU. 
13.00 
13.00 
13.00 
13.00 

9.00 

10.97 
10.97 
10.97 

11.23 
11.23 
U.23 

11.97 
11.97 
11.97 
11.97 

11.75 
11.75 


$1,968.18 
1,897.17 
2,041.90 
1,901.84 

3,870.96 

1,597.87 
1,5-18.67 
1,656.73 

1,8.52.27 
l,fv59.88 
1,552.67 

1,864.69 
1.878.13 
1,815.65 
1,834.67 

1,876.96 
1,801.96 


FeeL 
6,000 
4,600 
1,700 
2,100 

7,900 

2,500 
5,420 
6,550 

7,780 
9,180 
11,260 

12,960 
13,960 
15,060 
15,060 

14,460 
14,860 


6.000 
5,000 
1,700 
2,100 

7,900 

6.420 
6,560 
7,780 

9,180 
11,260 
12,960 

18,960 

15,060 
15,460 
15,460 

16,060 
14,460 


FuL 

6,600 
4,800 
1,700 
2,100 

7,900 

S,960 
6,985 
6,665 

8,480 
10,220 
12,110 

13,400 
14,510 
15,260 
15,260 

14,760 
14,410 


Caving. 
Do. 
Do. 
Do. 

Stationary. 

Do. 
Do. 
Do. 

Do. 
Do. 
Do. 

Caving. 
Do. 
Do. 
Do. 

Do. 
Do. 
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No. 


Name  of  levee. 


Total  yard- 
age paid 
for. 


Price 

per 

cubic 

yard. 


Total  coat 


Distance  from  center  of 
levee  to  river  bank. 


Least.   Greatest  Average. 


Nature  of 


Wlndem  ere— Cont'd. 

Section  3 

Section  4 

Wicame: 

Sectlonl 

8ectlon2 

Section  3 

Section4 

Claremont: 

Sectionl 

Claremont,  lower: 

Section  1 

Section  2 

Sections 

Section  4 

Panola: 

Sectlonl 

Section  2 

Section  3 

Section  4 

Helena: 

Section  1 

Section  2 

Section  3 

Section  4 

Concordia: 

Section  1 

Section  2 

Section  8 

Section  4 

Sycamore: 

Section  2 

Section  8 

Section  4 

Eaperanza: 

Sectionl 

Section  2 

Section  8 

Section  4 

Section  16 

Sectionl? 

Glasscock: 

Lotl— 

Section  1  . . . 

Section 2  ... 

Lot2— 

Section  1 . . . 
Section  2... 


Cfu.yardi. 
16,510.81 
15,963.25 

16,958.26 
15,721.64 
14,880.60 
15,515.04 

10,566.86 

15,813.72 
16,720.58 
15,614.48 
14,947.27 

15,851.66 
16,225.95 
16,203.08 
15,873.54 

14,527.83 
14,753.49 
13,992.27 
13,997.79 

13,659.41 
14,006.94 
16,941.49 
14,198.21 

15,058.02 
16,842.83 
14,550.68 

14,599.98 
15,755.02 
14,810.06 
9,049.86 
19,135.83 
18,898.45 


2,606.60 

18,524.56 

380.91 

14,410.47 

12,762.41 
13,528.84 


OenU. 
11.75 
12f 

131 
12f 

11.45 

18.45 
13.46 
13.45 
13.45 

11.90 
11.90 
11.90 
11.90 

14.78 
14.78 
14.73 
14.78 

12.94 
12.94 
12.94 
12.94 

13.00 
18.00 
18.00 

19.90 
19.90 
19.90 
19.90 
19.70 
19.70 


16.58 
20.00 
20.00 
16.58 

16.30 
16.80 


$1,822.41 
1,974.21 

1,974.21 
1,945.66 
1,841.47 
1,919.99 

1,209.84 

2.126.96 
2,124.42 
2,100.16 
2,010.41 

1,826.85 
1,930.89 
1,928.17 
1,888.95 

2,189.95 
2,173.19 
2,061.06 
2,061.85 

1,767.63 
1,812.76 
2,192.23 
1,836.60 

1,967.54 
2,059.57 
1,891.69 

2,905.40 
8,13.'>.25 
2,917.20 
1,800.92 
3,769.76 
8,722.99 


432.17 

2,704.91 

76.18 

2,389.26 

2,078.64 
2,206.20 


Feet. 
14,060 
13,960 

12,860 
12,360 
13,060 
18,060 

12,760 

12,660 
12,660 
12,900 
18,000 

18,000 
18,600 
18,600 
18.600 

18,900 
13,800 
13,800 
12,800 

11,800 
11,200 
10,300 
9,600 

7,900 
7.300 
6,400 

2.600 
3,000 
8,200 
1,640 
3,000 
2,700 


1,700 
1,700 

1,800 
1,800 


FeeL 

14,360 

14,060 

18,960 
18,160 
18,160 
13,060 

18,060 

12,760 
12,900 
13,000 
18,500 

18,600 
13,500 
18.500 
18,900 

14,100 
14,100 
18,800 
18,800 

12,300 
U.800 
11,200 
10,300 

8,800 
7,900 
7,900 

2,600 
8,000 
3,400 
1,796 
4,000 
8,000 


1,800 
1,800 

2,000 
2,000 


FoeL 

14,210 

14,010 

18,160 
12,760 
18,110 
13,060 

12,910 

12,710 
12,780 
12,950 
18,000 

13,000 
18,600 
18,600 
18,700 

14.000 
18,950 
18,800 
18,060 

12,060 
11,600 
10,750 
9,950 

8,850 
7,600 
6,860 

2,600 
8.000 
8.300 
1,710 
8.500 
2,850 


1,760 
1,760 

1,900 
1,900 


Caving. 
Do. 

Do. 
Do. 
Do. 
Do. 

Do. 

Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 

Stationary. 

Do. 

Do. 
Caving. 
Stationary. 

Do. 


Caving. 
Do. 

Do. 
Do. 


LOWER  TENSAS  LEVEE  DISTRICT  (UNCOMPLETED  LEVEES). 


No. 

Name  of  levee. 

Miles 
below 
Cairo. 

Contractor. 

Length  Of 
l&e. 

Length 
ofasdsof 

river 
covered. 

Grade  of 
levee 
above 
Wghert 
known 
water. 

1 

Waterproof,  lot  1: 

Sectlonl 

663  R. 
663  R. 
663  R. 

668  R. 
663  R. 
663  R. 

692  R. 
692  R. 

694  R. 

Donovan  &  Daley 

FeeL 

1,100 
1,100 
1,000 

1,000 

1,000 

998 

600 
800 

900 

1,000 

900 

900 
900 
800 

600 

700 

900 

FseL 

3.0 

? 

Section  2 

do 

8.0 

3 

Section  8 

do 

8.0 

4 

Waterproof,  lot  2: 

Section  1 

James  R.  Marlow 

8.0 

6 

Section  2 

do....; 

8.0 

6 

Sections 

do 

8.0 

7 

Claremont: 

Section  2 .* 

Helgason  Bros 

6.0 

R 

Sections 

do 

6.0 

9 

Sycamore: 

Sectionl 

R1C>?at^  T,  r-larlr 

&0 
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Iburth  district  levees,  lOOO-lOOl—Contiaaed, 
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Name  of  leyee. 

Section. 

Average 

Date  of  con- 
tract 

1 

Land 
slope. 

River 
slope. 

Newer 
enlarge- 
ment. 

"""^   -          1 

Total 
yardage. 

No. 

Above 

old 
levee. 

Above 
ground 
surface. 

1 

Waterproof,  lot  1: 

Section  1 

8 

8 
8 

8 
8 
8 

8 
8 

8 

Stol 

Stol 
Stol 

Stol 
Stol 
Stol 

Stol 
Stol 

Stol 

Stol 

Stol 
Stol 

Stol 
Stol 
Stol 

Stol 
Stol 

Stol 

Enlarge- 
ment. 
....do... 
....do... 

....do... 
....do... 
.-..do... 

....do... 
....do... 

....do... 

FeeL 
1.8 

2.4 
2.0 

2.4 
2.0 
2.2 

6.8 
5.8 

4.5 

16.0 

15.8 
16.6 

16.0 
16.2 
16.1 

13.8 
18.8 

14.7 

Deo.    4,1900 

do '. 

do 

Mar.  26,1901 

do 

do 

Feb.  11,1901 
....do 

Dec.  28,1900 

Ou,mdi, 
18,922.19 

13,694.63 
12,726.88 

Section  2 

Sections 

Waterproof,  lot  2: 

Section  1 

11,856.88 
11,780.77 
12,117.47 

10,016.66 
U,  688. 13 

14,522.82 

Section2 

Sections 

daremont: 

Sections 

Sections 

9 

Sycamore: 

Sectionl 

No. 

Name  of  leyee. 

Price 

per 

cubic 

yard. 

Distance  from  center  of 
levee  to  river  bank. 

Nature  of 
hank. 

Condition  of  contract 

Least 

Great- 
est. 

Average. 

Waterproof,  lot  1: 

Sectionl 

Omto. 
15.70 
15.70 
15.70 

15.60 
15.50 
15.50 

11.45 
11.45 

13,00 

FeeL 
5,300 
6,600 
5,600 

6,700 
5,800 
5,800 

12,760 
12,760 

8,800 

s/Imo 

5,600 
6,700 

5,800 
5,800 
5,800 

12,760 
12,760 

9,(»o 

Fed, 
5,400 
6,550 
5,660 

6,750 
5,800 
5,800 

12,760 
12,760 

9,200 

Stationary. 

do 

do 

do 

do 

do 

Caving.... 
do 

.....do 

Nothing  done. 
Do. 

Sections 

Sections 

Do. 

WaterpMx>f .  lot  2: 

Sectionl 

Do. 

Sections 

Do. 

Sections 

.    Do. 

Claremont: 

Section2 

42  per  cent  completed. 
Nothing  done. 

25  per  cent  comnleted. 

Sections... 

9 

Sycamore: 

Sectionl 

ATCHAFALAYA  LEVEE  DISTRICT. 


Mo. 

Name  of  levee. 

Miles 
below 
Cairo. 

Contractor. 

Txmgthof 
line. 

Length 

river 
covered. 

Grade  of 
levee 
above 
highest 
known 
water. 

1 

Grand  Bay: 

Sectionl 

808  R. 
806  R. 

808  R, 

809  R. 
809  R. 

809  R. 

810  R. 
810  R. 

810  R. 

811  R. 
811  R. 
811  R. 

814  R. 
814  R. 
814  R. 
814  R. 

814  R. 
814  R. 
814  R. 
814  R. 

Whinnle  A  Scott 

FeeL 
600 
500 
500 

1,084 
1,100 
1,100 

1,000 
900 
800 

800 

900 

1,190 

1,868 

1,000 

800 

900 

700 
800 
800 
980 

560 
465 
465 

1,800 
1,900 
1,900 

1,900 
1,900 
1,900 

1,900 
1,900 
1,900 

1.863 

1,000 

800 

900 

700 
800 

800 
900 

FseL 
6.7 

? 

8eetion2 

5.7 

s 

Sections 

do 

5.7 

4 

Refuge: 

Sectionl 

W.  F.  Barbour  A  Son 

4.0 

5 

Section2 

do 

4.0 

6 

Sections 

do 

4.0 

7 

Wildwood: 

Sectionl 

Israel  R,  Bobbltt 

4.0 

8 

8ectIon2 

do 

4.0 

9 

Section  8 

do 

4.0 

10 

Point  Manoir: 

Section  1            ... 

do 

4.0 

11 

Section  2 

do 

4.0 

1? 

Sections 

do.. 

4.0 

18 

Yatton: 

Section  1 . 

do 

4.1 

14 

Sectk)n2 

do 

4.1 

15 

Sections 

do 

4.1 

16 

Section4 

do 

4.1 

17 

Woodlawn: 
Sectionl 

.  .    do         

4.2 

18 

Section  2       

do 

4.2 

19 

Sections 

..  do 

4.2 

20 

8eotion4 

do 

4.2 

Digitized  by 


Google 


824   REPORT  OF  THE  CHIEF  OF  EKGIKEER8,  XT.  B.  ABM7. 

Fourth  district  levees^  1900-1901 — Continued. 
ATCHAFALAYA  LEVEE  DISTRICT— CJontinned. 


No. 


Name  of  leyee. 


Miles 
below 
Cairo. 


Contractor. 


Lengtbof 
line. 


Length 
of  axis 
of  river 
ooyered. 


Grade  of 
levee 
above 
highest 
known 
water. 


Smlthfield: 

Section  1. 

Section  2 . 

Section  8 . 

Section  4 . 
Orange  Grove: 

Section  1 . 

Section  2 . 

Section  S . 

Section  4 . 
Devall: 

Section  1 . 

Section  2 . 
Barroza: 

Section  1. 

Section  2. 
Port  Allen: 

Section  5 . 
Limerick: 

Section  1. 

Section  2 . 

Section  8 . 

Section  4 . 

Section  6 . 


822  R. 

822  R. 
822  R. 

822  R. 

828  R. 

823  R. 
828  R. 
828  R. 

828  R. 

823  R. 

824  R. 
824  R. 

888  R. 

884  R. 
834  R. 
834  R. 
884  R. 
884  R. 


Israel  R.Bobbitt. 

....do 

....do 

.....do 


.do. 
.do. 
.do. 
.do. 


Ernest  Hyner., 
do , 


Sam  Robertson . 
....do 


Helgaaon  Bros. , 


.do. 
.do. 
.do. 
.do. 
.do. 


1,212 
1,100 
1,800 
1,000 

1,000 

1,000 

1,100 

980 

1,024 
800 

700 
700 

1,100 

900 
1,100 
1,000 
1,000 

800 


Ftet. 
1,400 
1,200 
1,400 
1,100 

1,100 
1,100 
1,200 
1,080 

400 
780 

640 
MO 

1,100 

760 

1.100 

1,000 

600 

600 


Feet. 
4.3 
4.3 
4.8 
4.3 

4.3 
4.3 
4.3 
4.8 

4.4 
4.4 

4.3 
4.8 

4.6 

4.6 
4.6 
4.6 
4.6 
4.6 


No. 


Name  of  levee. 


Section. 


Land 
dope. 


River 
slope. 


Newer 
enlarge- 
ment. 


Average 
height- 


Date  of  con- 
tract. 


Work  com- 
pleted. 


Grand  Bay: 
Section  1  . 

Section  2 . 

Section  3  . 
Refoge: 

Section  1  . 

Section  2  . 

Section  8  . 
Wildwood: 

Section  1 . 

Section  2  . 

Section  8  . 
Point  Manolr: 

Section  1  . 

Section  2  . 

Section  8  . 
Yatton: 

Section  1  . 

Section  2  . 

Section  8  . 

Section  4  . 
Woodlawn: 

Section  1  . 

Section  2  . 

Sections  . 

Section  4  . 
Smlthfield: 

Section  1 . 

Section  2. 

Section  8  . 

Section  4  . 
Orange  Grove 

Section  1 . 

Section  2  . 

Section  8  . 

Section  4 . 
Devall: 

Section  1 . 

Section  2 . 


8tol 

8  tol 
8  to  1 

8  tol 
3  to  1 
3  to  1 

8  tol 
3  to  1 
8  to  1 

3  to  1 
8  to  1 
3  tol 

3  tol 
3  tol 
3  to  1 
3  tol 

8  tol 
3  to  1 
8  to  1 
3  to  1 

8  to  1 
3  tol 
8  to  1 
3  to  1 

3  to  1 
3  to  1 
8  to  1 
8  tol 

8  tol 
8  tol 


8tol 

S  to  1 
3  to  1 

8  tol 
3  tol 
3tol 

3  tol 
8  tol 
3  tol 

3  tol 
8  tol 
8  tol 

3  to  1 
3  tol 
3  to  1 
8  tol 

8  tol 
8  to  1 
3  tol 
3  tol 

8  tol 
8  tol 
3  to  1 
3  to  1 

3tol 
8  tol 
8tol 
8  to  1 

8  tol 
8tol 


Enlarge- 
ment. 
....do... 
....do... 

....do... 
....do... 
....do... 

....do... 
....do.. 
do.. 

do.. 

....do.. 
....do.. 

....do.. 
....do.. 
....do.. 
....do.. 

....do.. 
....do.. 
....do.. 
....do.. 

....do.. 
....do.. 
....do.. 
....do.. 

....do.. 
....do.. 
....do.. 
....do.. 

....do.. 
....do.. 


FteL 
4.6 

4.6 
4.6 

1.6 
2.4 
2,7 

2.6 
2.8 
2.2 

2.6 
2.3 
2.0 


FeeL 
24.4 

28.9 
28.2 

20.0 
19.7 
18.7 

21.0 
22.7 
22.8 

22.7 
23.8 
20.0 


2.4   -17.0 


2.6 
8.3 
3.1 

2.6 
2.7 
2.6 
2.4 

2.1 
2.1 
2.2 
2.8 

2.8 
2.6 
8.0 
2.1 

8.0 
8.0 


19.0 
21.7 
21.6 

22.0 
22.3 
21.7 
18.0 

17.7 
19.3 
14.3 
17.0 

16.8 
16.6 
16.0 
16.8 

19.8 
19.8 


Nov.  24.1899 

....do 

....do 

June  30, 1900 

....do.. 

....do 

Sept.  10, 1900 

— do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

June  18,1900 

....do.. 

....do 

....do 

....do 

do 

....do 

....do 

....do 

Mar.  10,1900 


Feb.    2,1901 

Jan.  8,1901 
Not.  29,1900 

Aog.  9,1900 
Sei^  8,1900 
Oct     8,1900 

Dec.  6,1900 
Dec  27,1900 
Dec.  12,1900 

Jan.  10,1901 
Jan.  23,1901 
Jan.  81,1901 

Feb.  22,1901 
Mar.  80,1901 
Apr.  6,1901 
Mar.  80,1901 

Mar.  2,1901 
Apr.  6, 1901 
Mar.  80,1901 
Mar.    4,1901 

Sept  8,1900 

Aug.  25,1900 

Sept   8,1900 

Do. 

Aug.  U.1900 
Aug.  4,1900 
Sept  8,1900 
Aug.  26,1900 

July  17,1900 
Sept   2,1900 
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Fourth  district  levees,  IQOO-lOOl—Conimned. 
ATCHAFALAYA  LEVEE  DISTRICT— Gontlnaed. 


No. 


Name  of  levee. 


Sectton. 


Land 
dope. 


Klrer 
slope. 


New  OP 
enlarge- 
ment 


Ayerage 
height- 


Date  of  oon- 
tiact 


Work  com- 
pleted. 


BaiTOza: 
Section  1 

Section  2 
Port  AUen: 

Section  6 
Limerick: 
Section  1 
Section  2 
Sections 
Section  4 
Section  5 


8tol 

8tol 

8tol 

8  tol 
8  tol 
8  tol 
8  tol 
8  tol 


8tol 

8  tol 

8  to  1 

3  tol 
8  tol 
8  tol 
8  tol 
8tol 


Enlarge- 
ment. 
...do... 

...do... 

...do... 

do... 

...no... 
...do... 
...do... 


FeeL 
2.8 

2.8 

2.8 

2.8 
2.2 
2.2 
2.0 
2,1 


Feet, 
22.7 

22.4 

17.8 

17.9 
18.4 
18.6 
17.6 
17.8 


Oct     6,1899 

do 

Jan.  80,1900 

Dec.  28,1890 

do.. 

do 

do 

do 


Sept  11,1900 

Ang.  80,1900 

July  28,1900 

July  11,1900 
July  10,1900 
May  12,1900 
June  18, 1900 
Apr.  80,1900 


No. 


Name  of  levee. 


Total 
yardage 
paid  for. 


Price 

per 

cubic 

yard. 


Total  cost. 


Distance  from  center  of 
levee  to  riyer  bank. 


Least   Greatest  Average. 


Nature  of 
bank. 


Grand  Bay: 

Section  1 . 

Section  2 . 

Section  8 . 
Refuge: 

Section  1'. 

Section  2 . 

Section  8 . 
Wild  wood: 

Section  1 . 

Section  2 . 

Section  8. 
Point  Manoir: 

Section  1 . 

Section  2 . 

Section  8 . 
Yatton: 

Section  1 . 

Section  2 . 

Section  8 . 

Section  4 . 
Woodlawn: 

Section  1. 

Section  2 . 

Section  8 . 

Section  4 . 
Smithfleld: 

Section  1 . 

Section  2 . 

Section  3 . 

Section  4 . 
Orange  Grove: 

Section  1 . 

Section  2 . 

Section  3 . 

Section  4 . 
Devall: 

Section  1 . 

Section  2 . 
BaiToza: 

Section  1 . 

Section  2 . 
Port  Allen: 

Section  6 . 
Limerick: 

Section  1 . 

Section  2 . 

Section  8. 

Section  4. 

Sections. 


Ou.  yards. 
18,462.45 
11,977.89 
14,254.41 

13,187.60 
12,468.62 
13,452.63 

14,864.11 
13,706.22 
18,406.74 

12,728.03 
12,096.06 
12,003.89 

12,715.42 
12,910.67 
18,267.20 
13,604.08 

9,787.18 
10,840.68 
10,804.62 
11,069.71 

11,893.69 
11,879.16 
11,451.90 
12,088.78 

11,298.83 
11,404.86 
11,798.47 
12,610.22 

14,604.56 
18,758.88 

15,042.06 
18,655.77 

21,189.56 

18,401.85 
14,082.70 
12,381.26 
12,451.49 
12,838.26 


Omta, 
24.60 
24.60 
24.60 

14.00 
14.00 
14.00 

w 
m 

16* 
16* 
16* 

16* 
16* 
16* 
16* 

16* 
16* 
16* 
16* 

12* 

12* 
12* 
12* 

11.89 
11.89 
11.89 
11.89 

16.47 
16.47 

22.50 
22.50 

12.80 


•8,811.76 
2,946.44 
8.606.58 

1,846.26 
1,746.61 
1,883.35 

2,346.14 
2,238.68 
2,189.76 

2,078.91 
1,975.69 
1,960.64 

2,076.85 
2,108.74 
2,166.98 
2,222.00 

1,590.40 
1,770.64 
1,68.3.09 
1,803.16 

1,466.89 
1,403.43 
1,412.40 
1,490.88 

1,343.37 
1,856.04 
1,402.84 
1,487.47 

2,259.82 
2,128.49 

8,384.46 
3,060.05 

2,712.26 

1,903.06 
1,999.74 
1,768.14 
1,768.11 
1,822.82 


1,620 
1,830 
2,300 

8,500 
4,000 
4,900 

8,820 
/  8,400 
\  8,950 

4,600 

6,300 
6,300 
1,000 


1,060 
1,100 
1,160 

1,000 
720 

1,060 
970 

4,000 
8,000 
2.400 
1,800 

1,200 
627 
720 
710 

960 
1.840 

1,230 
1,040 

296 

295 
460 
460 
190 
200 


FseL 
1,880 
2,800 
2,840 

4,000 
4,900 
6,500 

8,500 
8,700 
4,000 
5.000 

6,400 
6,600 
6,800 

1,020 
1,100 
1,140 
1,206 

1,220 
1,130 
1,126 
1,160 

6,700 

4,000 

.  8,000 

2,400 

1,800 

1,200 

1,060 

866 

1,400 
1,400 

1,810 
1,810 

820 

476 
570 
640 
460 
460 


Feet. 
1,670 
2,200 
2,820 

8,900 
4,600 
5,200 

8,400 
8,600 
4,000 
4,800 

6,850 
6,400 
4,000 

1,000 
1,070 
1,120 
1,200 

1,100 

900 

1,110 

1,010 

4,850 
3,500 
2,750 
2,100 

1,400 
900 
850 
800 

1,180 
1,870 

1,270 
1,170 

810 

860 


820 
850 


Caving. 
Do. 
Do. 

Do. 
Do. 
Do. 

Do. 

^       Do. 

Da 

Do. 

Do.. 

Do. 

Do. 
Do. 
Da 
Do. 

Do. 
Do. 
Do. 
Do. 

Making. 
Do: 
Do. 
Do. 

Do. 
Do. 

Oaving. 
Do. 

Do. 
Do. 

Do. 
Do. 

Washing. 

Do. 
Do. 
Do. 
Da 
Do. 
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Fowrih  district  levees,  1900-1901— Coni^nned, 
ATCHAPALAYA  LEVBB  DISTRICT  (UNCOMPLBTBD  LBVEE8). 


No. 


Name  of  levee. 


Miles 
below 
Cairo. 


Contractor. 


Length  of 
■line. 


Length 
of  axis  of 

river 
covered. 


Grade  of 
levee 
above 
highest 
known 
water. 


Upper  Grand  Bay: 

Seotlonl 

8ection2 

Sections 

Devall: 

Sections 

Cypress  Hall: 

Section  1 

Section2 

Sections 


806  R. 

806  R. 
808  R. 

823  R. 

82SR. 
82SR. 
82SR. 


Israel  R.Bobbltt. 

.....do 

.....do 


Ernest  Hyner., 


.do. 
.do. 
.do. 


1,400 
1,600 
1,600 

000 

900 
800 
600 


200 
700 
700 


780 
640 


F\bcL 


4.0 
4.0 
4.0 

4.4 

4.4 
4.4 
4.4 


Section. 


No. 


Name  of  levee. 


Land 
slope. 


River 
slope. 


Newer 
enlarge- 
ment. 


Average 
height- 


SI 


II 

I 


Date  of  oon- 
tzaet 


Total 
yardage. 


Upper  Grand  Bay: 
Section  1 

Section  2 

Sections 

Devall: 

Sections 

Cypress  Hall: 

Section  1 

Section  2 

Sections 


Stol 

Stol 
S  tol 

Stol 

Stol 
3  tol 
S  tol 


Stol 

Stol 
Stol 

Stol 

Stol 
Stol 
Stol 


Enlarge- 
ment 
,...do... 
,...do... 

....do... 

...do.. 
...do.. 
,...do... 


FeeL 
2.S 

L6 
2.0 

8.2 

S.1 
S.0 
2.0 


JPloet, 
19.  S 

18.7 
18.  S 

19.1 

19.2 
21.4 
22.S 


Sept  10,1900 

....do 

....do 

Mar.  10,lfiOO 

.....do 

....do 

.....do 


CuMcyardB. 
14,925.96 

15,379.20 
15,627.96 

14,057.75 

15.877.68 
15,821.24 
13,822.23 


No. 


Name  of  levee. 


Price 
per 
cubic 
yard. 


Distance  from  center  of 
levee  to  river  bank. 


Least. 


Great- 
est. 


Average. 


Nature  of 


Condition  of  oontract 


Upper  Grand  Bay: 

Section  1 , 

Section  2 , 

Sections , 

Devall: 

Sections , 

Cypress  Hall: 

Section  1 , 

Sectlon2 

Sections 


OentB, 

iHt 

16* 

15.47 

15.47 
16.47 
15.47 


FeeL 
1,575 
1,560 
1,700 

900 

900 
1,080 
1,120 


FeeL 
1,800 
1,680 
1,900 

1,840 

1,080 
1,120 
1,280 


JFtel 
1,620 
1,600 
1,800 

1,160 

960 
1,080 
1,170 


Caving 
.....do. 
....do. 

....do. 

....do. 
.....do. 
.....do. 


5|  per  cent  completed. 
99|  per  cent  completed. 
76t  per  cent  completed. 

Nothing  done. 

Do. 
Da 
Da 


LAFOURCHE  LEVBB  DISTRICT. 


Na 

Name  of  levee. 

MUes 
below 
Caiia 

Contractor. 

Length 
of  line. 

Length 
of  axis  of 

river 
covered. 

Grade  of 
levee 
above 
highest 
known 
water. 

1 

St  James  Chnrch: 

Sections 

901  R. 

903  R. 
908  R. 
903  R. 
903  R. 
908  R. 

Hayes  Bros. 

FeeL 
1,700 

1,600 
1,600 

FseL 
1,680 

1,266 
1,106 
1^628 
1^480 
£820 

FoeL 
8.0 

Bonsecour: 

Sectionl 

Israel  R.  Bobbltt 

4.0 

Sectlon2 

do 

8.9 

Sections 

do 

8.0 

8ection4 

do 

8.0 

SeottonS 

do 

8.0 
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Fourth  dUtrict  levees,  1900-1901— Con^ned. 
LAFOUBCHE  LEVEE  DISTRICT— Oontinned. 


No. 


Name  of  leree. 


MUes 
below 
OaiiQ. 


Contraotor. 


Length 
of  line. 


Length 
of  axis  of 

river 
oovered. 


Grade  of 
levee 
above 
highest 
known 
water. 


Delogny: 

Section  1... 

Section2.. 

Sections.. 

8ectlon4.., 

Sections.. 
Oak  Alley: 

Section  1... 

Section  4.. 
Willow  Grove: 

Section  2.. 
Alliance: 

Sectionl.. 
Afihton: 

Sectionl.. 
Ellington: 

Sectionl.. 

Section2.. 
Alice: 

Sectionl.. 

8ection2.. 

Sections.. 
Sonlat: 

Sectionl.. 

Section  2.. 

Sections.. 

Section  4.. 
Odier: 

Sectionl.. 
Willswood: 

Section  1 . . 

Section2.. 

Sections.. 


906  R. 
906  B. 
906  R. 
906  R. 
906  R. 

906R 
908  R. 

917  R. 

921  R. 

940  R. 

941  R. 
941  R. 

946  R. 
946  R. 

946  R. 

947  R. 

947  R. 

947  R. 

948  R. 

949  R. 

951 R. 
951  R. 
961 R. 


Donovan  A  Daley . 

.....do 

do 

do 

do 


M.  L.  TilflTlftTl  . 

....do 


J.  W.Whipple  A  Son. 

do. , 

Hayes  Bros , 


.do. 
.do. 


F.M.  McLaughlin. 

do 

.....do 


Mississippi  Levee  ConBtmo- 
tlon  Ck). 

.....do 

.....do 

....do 


.do. 


W.  F.  Barbour  &  Son. 
....do 

....do : 


Feet. 
1,166 
1,000 
1,000 
1,000 
700 

1,000 
1,000 

1,628 

8,084 

969 

1,488 
1,684 

2,808 
2,000 
1,661 

1,848 

1,800 
1,800 
1,800 

1,900 

1,044 
1,400 
1,482 


Feet. 
1,210 
1,140 
1,080 
1,020 
600 

1,180 
940 

1,262 

2,472 

920 

1,490 
1,640 

8,060 
2,170 
1,620 

2,044 

2,082 
2,075 
1,745 

1,896 

1,400 
1,850 
1,440 


FecL 


8.9 
8.9 
8.9 
8.9 
8.9 

8.9 
8.9 

8.7 

8.7 

8.4 

8.4 
S.4 

8.8 
8.3 
8.8 

8.4 

8.4 
3.8 
8.8 

8.8 

8.8 
8.8 
8.8 


No. 


Name  of  levee. 


Section. 


Land 
dope. 


River 
dope. 


New  or 
enlarge- 
ment 


Average 
height- 


Date  of  con- 
tract 


Work  com- 
pleted. 


St  James  Church: 
Sections 

BonfleoouR 

Sectionl 

Sections 

Sections 

Section  4 

Sections 

Delogny: 

Sectionl 

Section  2 

Sections 

Section  4 

Sections 

Oak  Alley: 

Sectionl 

Section  4 

Willow  Grove: 

Section  2 

Alliance: 

Sectionl ..  .. 
Aditon: 

Sec^tionl 

E31ington: 

Sectionl 

Section  2 


FL 


8tol 

Stol 
Stol 
Stol 
Stol 
Stol 

Stol 
Stol 
Stol 
Stol 
Stol 

Stol 
Stol 

Stol 

Stol 

Stol 

Stol 
Stol 


Stol 

Stol 
Stol 
Stol 
Stol 
Stol 

Stol 
Stol 
Stol 
Stol 
Stol 

Stol 
Stol 

Stol 

Stol 

Stol 

Stol 
Stol 


Enlarge- 
ment 

....do... 
....do... 
....do... 
....do... 
....do... 

do... 

....do... 
....do... 
....do... 
....do... 

do... 

....do... 

....do... 

....do... 

....do... 

....do... 
....do... 


Feet. 
2.7 


2.8 
2.8 
2.4 
2.0 
2.1 

1.9 
2.5 
2.0 
2.4 
2.7 

2.7 
2.4 

8.0 

2.8 

2.4 

2.4 
1.7 


FeeL 
13.0 


12.6 
13.6 
12.6 
13.8 
16.2 

13.8 
15.1 
15.8 
16.3 
15.8 

16.1 
16.1 

12.0 

11.2 

12.8 

12.8 
11.8 


Jan.  81,1901 

Aug.  31,1900 

do 

do 

do 

do 

May  27,1900 

do 

do 

do 

do 

Sept  29, 1899 
do 

July  30,1900 

Aug.  31,1900 

Jan.  80,1900 

do 

do 


Apr.  26,1901 

Oct     9,1900 

Do. 
Oct     4,1900 
Oct     9,1900 

Do. 

Aug.  24,1900 

Do. 
Aug.    8,1900 

Do. 
July  20,1900 

July    8,1900 
May    6,1900 

Sept  24,1900 

Nov.  21,1900 

May    8,1900 

Feb.    6,1901 
June  14,1900 
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Fourih  dittrid  levees^  IQOO-lOOl—Contiimed. 
lAFOUBCHE  LEVKE  DISTRICT-Contlnaed. 


Name  of  leyee. 


Alice: 

Section  1 

Section  2 
Sections 

SoniAt* 
Section  1 
Section  2 
Sections 
Section  4 

Odler: 

Section  1 

Willawood: 
Section  1 
Section  2 
Sections 


Section. 


Land 
slope. 


Stol 

Stol 
Stol 

Stol 
3U)1 
Stol 
Stol 

Stol 

Stol 
Stol 
Stol 


River 
slope. 


Stol 

Stol 
Stol 

Stol 
Stol 
Stol 
Stol 

Stol 

Stol 
Stol 
Stol 


New  or 
enlarge- 
ment 


Average 
height— 


Enlarge- 
ment. 
...do... 
...do... 

...do... 
...do... 
...do... 
...do... 

...do... 

...do... 
...do... 
...do... 


1.4 

1.8 
2.0 

1.6 
1.7 
1.6 
1.9 

1.8 

1.8 
2.2 
2.6 


a 

3   . 
o  « 

I 


FeeL 
10.  S 

U.l 
12.  S 

9.8 
9.2 
9.9 
10.6 

11.6 

10.  S 
10.0 
10.6 


Date  of  con- 
tract. 


Mar.  10,1900 

....do 

....do 

Aug.  31, 1900 

do 

do 

....do 

....do 

Apr.  14,1900 

....do 

....do 


Work  com- 
pleted. 


Ang.    1,1900 

Jnne  SO,  1900 
Aug.    1,1900 

Dec.  12,1900 
Dec  SI,  1900 
Jan.  19,1901 
Mar.    7,1901 

Apr.  21.1901 

July  2,1900 
June  15, 1900 
May  17,1900 


Name  of  levee. 


Total 
yardage 
paid  for. 


Price 

per 

cubic 

yard. 


Total  coat 


Distance  from  center  of 
levee  to  river  banic. 


Least   Qreatest  Average. 


Nature  of 
bank. 


St  James  Church: 

Sections 

Bonsecour: 

Section  1 

Section  2 

Sections 

Section  4 

Sections 

Delogny: 

Sectlonl 

Section  2 

Sections 

Section  4 

Sections 

Oak  Alley: 

Section  1 

Section  4 

Willow  Grove: 

Section  2 

Alliance: 

Section  1 

Ash  ton: 

Swtionl 

Ellington: 

Section  1 

Section  2 

Alice: 

Section  1 

Sections 

Sections 

Soniat: 

Sectlonl 

Section  2 

Sections 

Section  4 

Odier: 

Section  1 

Wills  wood: 

Sectlonl 

Section  2 

Sections 


Oubicyard». 
18,780.86 

11,831.18 
11,261.06 
11,3(18.94 
11,699.89 
11,196.24 

10,243.76 

10,r.M.S9 
1<|.(>-15.18 
lu.  ;i80. 47 
9,546.45 

15,562.02 
13,696.37 

18,923.08 

14,916.17 

9,662.95 

11,405.76 
11,460.60 

18,744.93 
13,580.77 
13,527.68 

11,498.63 
12,116.07 
11,8(51.22 
12,848.31 

13,206.68 

2,733.39 
9,666.69 
9,650.99 


OetU*. 
11.14 

14* 
14i 
14i 
14* 
14i 

16.00 
16.00 
15.00 
15.00 
15.00 

14.50 
14.50 

10.00 

18.00 

10.90 

10.40 
10.40 

9.85 
9.85 
9.85 

12.00 
12.00 
12.00 
12.00 

12.60 

8.80 
8.80 
8.80 


$1,529.56 

1,695.81 
1,612.77 
1,629.55 
1,676.98 
1,604.79 

1,636.57 
1,5'JH.Ol 
1,506.78 
1,657.07 
1,431.97 

2,226.04 
1,971.33 

1,392.31 

1,939.10 

1,058.26 

1,186.19 
1,191.90 

1,285.16 
1,269.80 
1,264.84 

1,379.83 
1,453.93 
1,429.38 
1,541.80 

1,782.90 

240.54 
849.78 
840.48 


Feet. 

220 

260 
165 
164 
165 
487 

657 
657 

480 
480 
430 

430 
380 

145 

145 

200 

140 
140 

220 
140 
140 

84 
116 
155 
166 

215 

112 
140 
140 


Feet 
340 

267 
270 
185 
570 
570 

700 
620 
660 
690 
600 

460 
770 

860 

248 

290 

190 
170 

290 
220 
170 

110 
215 
200 
293 

S80 

140 
230 

210 


Ful. 
286 

260 
207 
176 
837 
549 

610 
570 
5S0 
560 
460 

450 
670 

227 

219 


170 
160 

250 
180 
166 

99 
176 
170 
233 

276 

126 
200 
190 


Caving. 

Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do, 
Do. 
Do. 
Do. 

Do. 
Washing. 

Stationary. 

Do. 

Caving. 

Washing. 
Do. 

Do. 
Do. 
Do. 

Do. 
Stationary. 

Do. 
Making. 

Da 

Washing. 
Do. 
Do. 
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LAFOUBCHB  LEVEE  DISTRICT  (UNCOMPLETED  LEVEES). 


829 


No. 


Name  of  levee. 


Miles 
below 
Cairo. 


Contiactor. 


Length 
of  line. 


Length 
of  axis  of 

river 
covered. 


Grade  of 
levee 
above 
highest 
known 
water. 


St  James  Chnrch: 

Section  1 , 

Section  2 

Section  4 

Odler: 

Section  2 

Sections 

Section  4 

Starlight: 

Section  1 

Section  2 


902R. 
902R. 
902R. 

949  R. 

949  R. 
949  R. 

963R. 
968R. 


Hayes  Bros . 

do 

....do 


MisBlssippi 
tionCo. 


Levee  Gonstnic- 


.do. 
.do. 


Robert  McNamara  . 
....do 


.Act. 

1,900 
1,900 
1,660 

1.900 

1,600 
1,966 

1,126 
1,160 


FseL 
1,900 
1,900 
1,660 

2,S20 

2,180 
1,810 

1,200 
1,006 


FeeL 
4.0 
8.9 
8.9 

8.2 

8.8 
8.2 

8.2 
8.2 


Section. 


Average 
height  — 


No. 


Name  of  levee. 


Land 
slope. 


River 
slope. 


Newer 
enlarge- 
ment 


ri 


Date  of  con- 
tract 


Total  yard- 
age. 


St  James  Chnrch: 
Section  1 , 

Section  2 , 

Sections , 

Odler: 

Sectlon2 

Sections 

Section  4 

Starlight: 

Section  1 

Section  2 


Stol 

Stol 
Stol 

Stol 
Stol 
Stol 

Stol 
Stol 


Stol 

Stol 
Stol 

Stol 
Stol 
Stol 

Stol 
Stol 


Enlarge- 
ment. 
....do... 
...do... 

...do... 
...do... 
...do... 

....do... 
...do... 


Feet, 
L8 

L7 
2.0 

L7 
L9 
L8 

8.0 
2.7 


Feel. 
13.9 

14.7 
16.8 

11.8 
11.6 
10.9 

18.8 
18.6 


Jan.  81,1901 

....do 

.....do 

Aug.  80,1900 

do 

.....do 

Sept   7,1900 
do 


Cubic  yardB. 
18,474.16 

18,679.16 
13,880.67 

18,100.77 
13,098.22 
12,917.17 

11,472.06 
1I,66L01 


No. 


Name  of  levee. 


Price 

per 

cubic 

yard. 


Distance  from  center  of 
levee  to  river  bank. 


O^*-  Aye»ge. 


Nature  of 
bank. 


Conditioii  of  contract 


St  James  Church: 

Sectlonl 

Section  2 

Section  4 

Odler: 

Sectlon2 

Sections 

Section4 

Starlight: 

Sectiofnl 

8eotlon2 


Cents. 
11.14 
11.14 
11.14 

12.60 
12.60 
12.60 

16.00 
16.00 


FeeL 
246 
290 
170 

188 
426 
860 

882 
210 


Feet. 
880 
830 
290 

430 

880 

1,800 

440 
466 


FeeL 
270 
810 
196 

810 
676 
940 

400 
410 


Caving.... 

....do 

....do..... 

Stationary. 
do 

....do..... 

Washing.. 


Nothing  done. 

Do. 
46  per  cent  in  plaoe. 

68  per  cent  in  place. 
Nothing  done. 
Do. 

77  per  cent  in  place. 
99  per  cent  in  place. 
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BABATARIA  LBVBB  DISTRICT. 


No. 


Nameof  leree. 


Miles 
below 
Qaho. 


Oontractor. 


Length 
of  Une. 


Length 
of  axis  of 

river 
covered. 


Grade  of 

loTee 
above 
hlgheiit 
known 
water. 


No. 


Upper  Magnolia: 
Sections 

Fort  St.  Leon: 

Section  1 

Section  2 

BellechaaM: 

Section  1 

Sections 

Sections..... 
Section  4 

Scbaefer 


WOB. 

961  R. 
961  R. 

968  R. 
963  R. 
984  R. 
084  R. 
1,038R. 


Oeo.H.  Conrad. 


.do. 
.do. 


Michael  CuUen. 

....do 

.....do 

.....do 

.....do 


JPlseL 
2,420 

2,708 
8,100 

1,694 
1,700 
2.100 
2,512 
1,616 


2.700 

2,800 
1,700 

1.800 
1,600 
1,850 
2,600 
700 


Feet 


8.1 

8.1 
8.1 

8.1 
8.1 
3.1 
3.1 
2.8 


Name  of  levee. 


Section. 


Land 
dope. 


River 
dope. 


Newer 
enlarge- 
ment. 


Average 
height- 


Date  of  con- 
tract. 


Work  com 
pleted. 


Upper  Magnolia: 
Sections 

Fort  St  Leon: 
Section  1.... 
Section  2 .... 

BellechaflBe: 
Section  1 .... 
Section  2 .... 

Sections 

Section  4  .... 

Schaefer 


Stol 


Stol 
Stol 

Stol 
Stol 
Stol 
Stol 
Stol 


Stol 


Stol 
Stol 

Stol 
Stol 
Stol 
Stol 
Stol 


Bnlarge- 
ment. 

....do... 
....do... 

....do... 

....do... 

....do... 

.-..do... 

New  and 
enlarge- 
ment. 


2.1 


1.7 
1.8 

1.7 
1.6 
1.6 
1.8 
2.9 


FeeL 
8.8 


7.6 
7.0 

10.2 
10.4 
9.0 
8.8 
6.8 


Jane  18,1900 


.....do 

....do 

July  30,1900 

do 

do 

....do 

Sept.  24, 1900 


Sept   8,1900 


Oct   27,1900 
Sept   8,1900 

Feb.  24,1901 

Do. 
Apr.    8,1901 

Do. 
Dec.  24,1900 


No. 


Name  of  levee. 


Total  yard 

age  paid 

for. 


Price 

per 

cubic 

yard. 


Total  cost 


Difltance  from  center  of 
levee  to  river  bank. 


Least   Qreatest  Average. 


Nature  of 


Upper  Magnolia: 

Sections 

Fort  St  Leon: 

Section  1 

Section  2 

Bellechaaae: 

Section  1 

Section  2 

Section  3 

Section  4 

Schaefer 


Cu.yard8» 
.12,170.41 

14,076.48 
16,710.67 

11,847.41 
11,026.98 
11,837.40 
11,051.40 
9,196.06 


Omt$. 
13.15 

12.40 
12.40 

14.00 
14.00 
14.00 
14.00 
14.40 


$1,600.41 

1,745.36 
1,948.12 

1,588.63 
1,543.78 
1,587.24 
1,547.62 
1,824.23 


Fut. 
100 

120 
130 

180 
230 
150 
102 
104 


FSttm 

ilO 


270 
660 


278 
276 
275 
170 
280 


FbcL 
166 

220 
2Q0 

236 
260 
180 
150 
200 


Statlooary. 
Do. 


Caving. 
Do. 
Do. 
Do. 
Do. 


BABATARIA  LEVEE  DISTRICT  (UNCOMPLETED  LEVEES). 


No. 

Name  of  leree. 

Milea 
above 
Cairo. 

Contractor. 

Length 
of  line. 

Length 
of  axu  of 

river 
covered. 

Grade  of 
levee 
above 
highest 
known 
water. 

1 

Rodey  Bxtendon 

1,068R. 

Michael  Cullen 

FeeL 
2,288 

FseL 
2,600 

Aet 
2.8 
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Foufih  distrid  levees,  1900-1901— Contiimedi» 
BARATABIA  LBVEB  DISTRICT  (UNCOMPLETED  LEV£ES)~Contlnned. 


Nameofleree. 

Section. 

tSgSfl 

No. 

1 

lAUd 

slope. 

River 
slope. 

New  or 

enlarse- 
ment 

2 

o 

©A 

Dftteof  con- 
tiact 

l\>tal  yard- 
age. 

1 

Bodey  Extension 

Ft. 
8 

8tol 

8tol 

Enlarge- 
ment 

Feet, 
1.4 

FeeL 
7.2 

Sept  24,1900 

8,l06.48 

No. 

Name  of  lerea 

Price 
per 
cubic 
yard. 

Distance  from  center  of 

Nature  of 
bank. 

Condition  of  oontnot 

Least 

Great- 
est. 

Average. 

1 

Bodey  Extension 

Cents. 
16.74 

FeeL 
256 

FbcL 
800 

FBd. 
280 

Making 

95  per  cent  completed. 

PONTCHARTRAIN  LEVEE  DISTRICT. 


No. 

Name  of  levee. 

Miles 
below 
Cairo. 

Name  of  oontraotor. 

Length 
of  line, 

Length 
ofaxiof 

river 
covered. 

Grade  Of 
levee 
above 
highest 
known 
water. 

1 

Section? 

8861^ 

847  L. 

847  L. 
847  L. 
847  L. 

847  L. 

848  L. 
848  L. 
848  L. 

848  L. 
&18L. 

848  L. 

848  L, 
848  L. 

848  L. 

818  L. 

849  L. 
*19L. 

819  L. 
8*9  L. 

849  L. 

850  L. 

m)L. 

850  L. 
850  L. 

850  L. 

851 L. 
851 L. 

851  L. 

858  L. 
8S8L. 
858  L. 

8&5L. 
841')  L. 
H«o  L. 
8t)5L 

Simon  LeBlano 

FeeL 
400 

1,022 

900 
800 
900 
900 

700 
500 
600 
700 
700 

800 
800 
800 
900 
900 

800 
800 
900 
900 
1.000 

1,000 
1,000 
1,000 
900 
1,000 

1,800 
1,200 
1,200 

1,800 
1,200 
1,200 

679 
700 
700 
860 

FeeL 

Feet. 
8.7 

9 

BurtvUle: 

Sectlonl 

Mississippi  Levee  Construo- 

tlon  Cx>. 
do.... 

671 

242 

625 

829 

1,016 

299 
487 
583 
610 
688 

724 
792 
765 
888 
SU 

794 
762 
896 
654 

861 

1,085 
066 
724 
895 

1,096 

1,266 

999 
1,050 

1,265 
1,098 
1.130 

680 

765 
606 
784 

4.4 

8 

8ection2 

4.4 

4 

Sections 

do 

4.4 

R 

Bection4 

do 

4.5 

A 

Section  6 

do 

4.5 

7 

Woodstock: 

Section  1 

do 

4.4 

8 

Section2 

do 

4.4 

9 

Sections 

do 

4.4 

10 

Sectloni 

do 

4.4 

11 

8ection5 

do 

4.4 

17 

Manchao: 

Sectlonl 

do 

4.3 

18 

Sectlon2 

.::.:do:::::::::::::::::::::::: 

4.3 

14 

Sections 

do 

4.3 

15 

Section4 

do 

4.3 

16 

Sections 

do 

4.3 

17 

Granada: 

Sectlonl 

do 

4.8 

18 

Section2 

do 

4.3 

19 

Sections 

do 

4.2 

20 

Sectlon4 

do 

4.2 

?1 

Sections 

do 

4.2 

?? 

Hermitage: 

Sectionl 

do 

4.2 

?8 

8ection2 

do 

4.2 

24 

Sections.         .  .    . 

do 

4.2 

?f> 

Section4 

do 

4.2 

26 

Sections.       .  . 

do 

4.2 

27 

Towles: 

Sectionl. 

do 

4.2 

?8 

Section2 

do 

4.2 

29 

Section  8 . . 

do 

4.2 

30 

Forlorn  Hope: 

Sectionl 

Ogden  Bros.  A  Park 

4.8 

81 

Section2 

do 

4.2 

82 

Sections 

do 

4.1 

83 

Joly: 

Sectionl 

Israel  R.  Bobbitt 

4.2 

84 

Section  2. 

do  

4.2 

86 

Sections 

flo 

4.2 

86 

8ection4 

do 

4.2 
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Fourth  district  levees,  i^OO-i^i— Continued. 
PONTCHARTRAIN  LEVEB  DISTRICT-Contlnaed. 


No. 

Name  of  leree. 

Miles 
below 
Cairo. 

Name  of  oontraotor. 

Lemrtb 
of  line. 

Leoffth 

river 
oovered. 

Grade  of 
levee 
above 
highest 
known 
water. 

»7 

Point  Clear: 

Sectlonl 

868  L. 

868  L. 

809  L. 

869  L. 
869L. 
869  L. 
869  L. 

869  L. 

870  L. 
870  L. 

870  L. 

871  L. 
871  L. 
871 L. 
871  L. 
871  L. 

890  L. 
890  L. 
890  L. 
890  L. 
890  L. 

890  L. 

891  L. 
891  L. 
891  L. 
891  L. 

891  L. 

892  L. 
892  L. 
892  L. 
892  L. 
892  L. 

TSTAAl  R.  Bobhi  tt 

Feet 
748 
822 

1,290 
1,400 
1,500 
1,200 
1,200 
1,544 

1,264 
1,800 
1,200 

1,100 
900 
1,000 
1,000 
1,100 

1,100 
1,100 
1,000 
1,000 
800 
888 

1,200 
1,000 
1,000 
1,000 
1.000 

1,000 
800 

1,100 
800 

1,009 

FeeL 
789 
888 

1,797 
2,662 
1,600 
1,535 
982 
1,195 

1,228 
1289 
1,165 

1,070 
885 
960 
960 

1,070 

400 
1,124 
810 
810 
620 
700 

1,122 
820 

1,008 
562 
845 

1,145 
680 
620 
900 

5^4 

Fed. 

4.1 

A8 

Section  2 

1 

J 

1 

1 

1 
I 

...do 

4.1 

119 

Point  Clear  (Lower): 
Sectlonl 

lelgasoi 

i  Bros 

4.1 

40 

Section2 

4-1 

41 

Sections 

...do 

4.2 

4? 

Scction4 

...do 

4.1 

43 

Section  5 

...do 

4.1 

44 

Section  6 

...do 

4.1 

45 

Leper  Home: 

Section  2 

ames  R.  Mario  w. . 
...do 

4-2 

46 

Sections 

4.2 

47 

Section4 

...do 

4.2 

48 

Indian  Camp: 

Sectlonl 

>onoyan  A  Daley . 
...do 

4-2 

49 

SectIon2 

4.2 

fiO 

Sections 

...do 

4.2 

r>i 

Section4 

...do 

4.2 

f>? 

Section  6 

...do 

4.2 

ftS 

Rlverton: 

Sectlonl 

rhomas 
...do.. 

Mlielan... 

4.1 

M 

Section  2 

4.1 

56 

Section  8 

...do 

4.1 

f)5 

Section  4     

...do 

4.1 

57 

Section6 

...do 

4.1 

m 

Section  6 

...do 

4.1 

59 

Bumside: 

Sectlonl 

r.M.  McLaughlin. 
...do 

4.1 

fiO 

Sectlon2 

4.1 

51 

Section  8 

...do 

4.1 

0? 

Section  4          

...do 

4.1 

5R 

Section  5 

...do 

4.1 

54 

Monroe: 

Sectlonl  

XMeyei 
...do.. 

4.0 

65 

Section  2    

4.0 

66 

Sections 

...do 

4.0 

67 

Section  4 

...do 

4.0 

68 

Sections 

...do 

4.0 

Name  of  levee. 

Section. 

New  or 
enlarge- 
ment 

Average 
helghlr- 

Date  of  con- 
tract. 

No. 

i 

Land 
dope. 

Riyer 
■lope. 

< 

i 

Work  com- 
pleted. 

1 

Section  7 

FL 
8 

8 
8 
8 
8 
8 

8 
8 
8 
8 
8 

8 
8 
8 
8 
8 

8 
8 

Stol 

Stol 
S  to  1 
S  tol 
8  to  1 
S  tol 

Stol 
S  tol 
8  tol 
S  to  1 
S  tol 

Stol 
8  tol 
S  to  1 
S  U>  1 
S  to  1 

Stol 
Stol 

Stol 

Stol 
S  to  1 
Stol 
S  tol 
Stol 

Stol 
S  tol 
S  to  1 
Stol 
Stol 

S  to  1 
Stol 
S  to  1 
Stol 
8  to  1 

S  to  1 
Stol 

Enlarge- 
ment. 
....do... 
....do... 
..-.do... 
....do... 
....do... 

....do... 
....do... 
....do... 
....do... 
....do... 

....do... 
....do... 
....do... 
....do... 
....do... 

....do... 
....do... 

2.2 

8.7 
8.9 
4.0 
4.5 
8.8 

8.6 
S.5 
8.8 
3.7 
8.6 

8.9 
8.8 
8.5 
8.8 
8.7 

S.7 
&9 

Jbct 
21.2 

17.8 
17.5 
16.9 
16.6 
17.4 

17.8 
17.8 
17.6 
17.5 
17.8 

17.6 
17.9 
17.8 
17.6 
17.1 

17.1 
16.9 

May    9 

Mar.  24 

do. 

do. 

do. 

do. 

d5. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

1900 
,1900 

Dec.  22, 1900 

9 

Burtville: 

Section  1 

June  11, 1900 

8 

Section2 

Jan.    4. 1901 

4 

Section  3 

Oct.  16.  1900 

5 

Section  4 

Nov.  19.  1900 

A 

Section  5 

Mar.  15, 1901 

7 

Woodstock: 

Section  1 

Apr.  80. 1901 
Mar.  SO,  1901 

R 

Section  2 

9 

Section  3 

Do. 

10 

Section  4 

Feb.  27, 1901 

11 

Section  5 

Jan.  17. 1901 

IS! 

Section  1 

Dec.  18, 1900 

1ft 

Sectlon2 

Nov.  28. 1900 

14 

Section  S 

Oct  29,1900 

15 

Section  4 

Oct  17, 1900 

15 

Section  5 

Nov.  16. 1900 

17 

Qranada: 

Sectlonl 

Oct    S,  1900 

18 

8ection2 

Sept  M.  1900 
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Fourih  diatricl  levees,  1900-1901--Ooniiimed. 
FONCHABTRAIN  LSVSB  DISTBIOT-^OontSimed. 


No. 


Name  of  leyee. 


Section. 


Land 
slope. 


River 
dope. 


New  or 

enlange- 

ment. 


AyexBge 
height- 


Date  of  oon- 
tract 


Work  com- 
pleted. 


37 


Qianadar-Contiiiued. 
Sections 


8ection4 

Sections 

Hermitage: 

Bectlon  1 

Section  2 

Section  3 

Section  4 

Sections 

Towles: 

Section  1 

Section  2 

Section  3 

Forlorn  Hope: 

Section  1 

Section  2 

Sections 

Joly: 

Section  1 

Section  2 

Sections 

Section  4 

Point  Clear: 

Section  1 

Section2 

Point  Clear  (Lower): 

Section  1 

Sectlon2 

Sections 

Section4 

Sections 

Section  6 

Leper  Home: 

Section  2 

Section  3 

Section  4 

Indian  Camp: 

Section  1 

Section  2 

Sections 

Section4 

Sections 

Riverton: 

Section  1 

Section  2 

Section  3 

Section  4 

Section  6 

Section  6 

Bomside: 

Section  1 

Section  2 

Section  8 

Section  4 

Sections 

Monroe: 

Section  1 

Section  2 

Sections 

Section  4 

Sections 


8to  1 

Stol 
8  to  1 

Stol 
Stol 
8  to  1 
3  to  1 
8tol 

Stol 
8  to  1 
8  to  1 

Stol 
Sto  1 
Stol 

Stol 
Stol 
8  tol 
Stol 

Sto  1 
Stol 

Stol 
8  tol 
Stol 
8  to  1 
8  to  1 
Stol 
8  tol 

Stol 
Stol 
8  tol 

S  to  1 
Sto  1 
8  to  1 
8  to  1 
8  to  1 

Stol 
8  to  1 
Stol 
8  to  1 
8  to  1 
Stol 

Sto  1 
8  to  1 
8  to  1 
Stol 
S  to  1 

8  to  1 
8  to  1 
3  to  1 

8  tol 
8  to  1 


Stol 

Sto  1 
8  to  1 

Sto  1 
S  to  1 
8  to  1 
Sto  1 
Stol 

8  to  1 
8  to  1 
8  to  1 

8  tol 
8  to  1 
8  to  1 

Sto  1 
8  to  1 
8  to  1 
8  to  1 

Stol 
8  tol 

Stol 
Stol 
S  to  1 
Sto  1 
S  to  1 
3  to  1 
8  tol 

8  tol 
Stol 
8  to  1 

8  to  1 
Stol 
8  to  1 
8  to  1 
8  tol 

Stol 
8  to  1 
8  tol 
3  to  1 
S  to  1 
3  to  1 

3  to  1 
S  to  1 
3  to  1 
8  to  1 
Stol 

8  to  1 
8  to  1 
8  to  1 

8  to  1 
8  to  1 


Enlarge- 
ment. 
...do.., 
...do... 

...do... 
...do... 
...do.., 
...do.. 
...do.., 

...do.., 
...do.. 
...do... 

...do.. 
...do.. 
...do... 

....do.. 
...do.. 
....do... 
....do. 

....do. 

....do... 

....do.. 
...do.. 
....do.. 
....do.. 
....do.. 
....do.. 
....do.. 

....do.. 
....do.. 
do.. 

do.. 

....do.. 
....do.. 
....do.. 
....do... 

do.. 

do.., 

....do.. 
....do.., 
....do.., 
....do.., 

....do.., 

do... 

....do... 

....do. 

....do... 

....do... 

N.andE. 

Enlarge- 
ment 

N.andE. 

Enlarge- 
ment. 


FeeL 
8.8 

8.6 
8.6 

8.9 
8.6 
8.7 
8.8 
8.9 

8.8 
8.7 
8.6 

8.2 
3.4 
2.8 

4.0 
8.8 
8.9 
4.0 

8.'2 
8.1 

8.0 
8.0 
8.0 
8.0 
8.6 
S.S 
8.8 

8.8 
8.6 
8.8 

8.4 
8.4 
8.4 
8.4 
8.4 

8.7 
8.7 
8.8 
8.6 
4.8 
4.2 

8.8 
4.0 
4.1 
4.0 
8.9 

8.7 
8.8 
8.9 

8.9 
8.8 


16.6 

16.1 
16.6 

14.3 
16.9 
14.8 
14.7 
14.6 

14.8 
14.1 
14.8 

15.  8 
1S.1 
19.7 

14.6 
14.  S 

16.  S 
14.8 

12.6 
12.8 

16.0 
12.0 
13.2 

^14.2 

16.0 
18.2 

14.1 
18.4 
14.1 

14.6 
17.2 
16.8 
15.9 
16.2 

12.8 
11.9 
12.7 
11.9 
13.5 
13.7 

12.1 
18.8 
18.8 
18.7 
12.6 

18.1 
16.8 
U.7 

18.0 
18.8 


Mar.  24, 1900 

....do 

....do 


.do. 
.do. 
.do. 
.do. 
.do. 

.do. 
.do. 
.do. 


Jan.  20, 1900 

do 

....do , 


Aug.  81, 1900 

do 

....do , 

....do , 


Apr.  28, 1900 
....do. 

Aug.  81, 1900 

do 

....do 


.do. 

.do. 
.do. 


Jan.    2,1900 

.....do 

....do 


Not.  16, 1899 

.....do 

do 

.....do 

.....do 

July  27, 1900 

.....do , 

do 

do 

do , 

do 


Aug.  1,1900 

do , 

do , 

.....do 

do 


Sept  11, 1900 

'".V.do'.V.V.'. 

do , 

do 


Aug.  80, 1900 

Apr.  26, 1901 
July  21, 1900 

July  14, 1900 
July  2,1900 
Sept  17,1900 
Aug.  2,1900 
Aug.  17, 1900 

Do. 

Aug.  80. 1900 
Sept  27, 1900 

Sept  28, 1900 
July  11, 1900 
June  5,1900 

Jan.  16, 1901 
Dec.  IS,  1900 
Jan.  24, 1901 
Deo.    8,1900 

June  6,1900 
Do. 

Feb.  21, 1901 
Mar.  18, 1901 
Feb.  21, 1901 

Mar.  IS,  1901 

Mar.  28, 1901 
Feb.    6,1901 

June  16, 1900 
Do. 
Do. 

June  6, 1900 

Do. 
May  16, 1900 
June  6, 1900 

Do. 

Sept  17. 1900 
Oct  12,1900 
Nov.  16, 1900 
Feb.  18, 1901 
Jan.  16, 1901 
Dec.  14, 1900 

Sept  17, 1900 
Oct  6,1900 
Oct  26,1900 
Dec.  12, 1900 
Do. 

Jan.  24, 1901 
Dec.  6, 1900 
Feb.  18, 1901 

Nov.  9,1900 
Jan.  12,1901 
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Fourth  district  levees,  1900-1901^-Gonthiued. 
FONGHARTRAIN  LBVEB  DISTRIGT-Continued. 


No. 


Name  of  leyee. 


Total  yard* 

age  paid 

for. 


Prloe 

per 

cabio 

yard. 


Total  cost 


Distance  from  center  of 

leyee  to  riyer  bank. 

Least 

Qreatest 

Ayerage. 

Jkrt. 

FbA 

IbeL 

630 

700 

620 

G90 

681 

616 

620 

627 

678 

890 

626 

468 

896 

416 

410 

426 

470 

442 

430 

610 

626 

636 

660 

692 

482 

646 

498 

427 

490 

468 

828 

429 

814 

290 

828 

814 

296 

898 

841 

819 

888 

858 

368 

410 

884 

410 

489 

456 

460 

480 

469 

490 

875 

687 

467 

595 

621 

286 

457 

876 

210 

840 

806 

806 

840 

827 

298 

807 

807 

294 

861 

817 

831 

486 

388 

283 

439 

356 

172 

283 

222 

126 

178 

166 

166 

220 

182 

624 

916 

764 

460 

627 

648 

610 

680 

670 

162 

222 

180 

180 

240 

204 

206 

250 

227 

m 

206 

163 

210 

806 

252 

198 

216 

201 

106 

200 

146 

100 

600 

361 

600 

817 

72.3 

662 

764 

719 

828 

616 

465 

280 

433 

324 

\     130 

166 

162 

168 

236 

197 

\    m 

280 

201 

190 

2S0 

220 

200 

230 

220 

200 

220 

210 

220 

240 

230 

220 

800 

260 

168 

286 

220 

186 

168 

168 

182 

260 

220 

168 

226 

199 

180 

226 

205 

188 

222 

206 

Nature  of 
bank. 


Section? 

Burtyllle: 

Bectionl 

8ection2 

Sections 

Section4 

Bection6 

Woodstock: 

Sectionl 

Bection2 

Sections 

Section4 

Section6 

Mancbao: 

Sectionl 

Section2 

Sections 

Section4 

Seotion5 

Qranada: 

Sectionl 

8ection2 

Sections 

8ection4 

8ection6 

Hermita^: 

Sectionl 

Bection2 

Sections 

Section  4 

Section5 

Towles: 
•  Sectionl 

8ectIon2 

Sections 

Forlorn  Hope: 

Section! 

Section2 

Sections 

Joly: 

Sectionl 

Section2 

Sections 

Section4 

Point  Clear: 

Sectionl 

Section2 

Point  Clear  (Lower) 

Sectionl 

Section2 

Sections 

Section  4 

Section  6 

Section  6 

Leper  Home: 

Section2 

Sections 

Section4 

Indian  Camp: 

Bectionl 

.     6ection2 

Sections 

Section4 

Section  6 

Riyerton: 

Sectionl 

Section  2 

Section  8 

Section  4 

Section  6 

Section  6 


Cubic  yd». 
4,379.62 

14,481.82 
18.149.48 
12,831.28 
14,144.48 
14,622.67 

12,199.72 
10,787.94 
12,012.90 
11,180.64 
U,  091. 48 

12,422.17 
12,258.19 
11,990.48 
12,805.04 
18,283.86 

12,426.86 
12,172.28 
18,500.68 
14,187.86 
18,214.02 

12,256.87 
12,884.89 
13,466.30 
12,622.84 
13.628.76 

16,684.09 
14,602.96 
14,938.00 

15,266.59 

14,751.52 

r    9,136.12 

,    6,261.80 

9,076.91 
8,877.40 
9,164.09 
9,989.46 

8,842.39 
8,213.98 

14,724.86 
14,301.41 
11.906.56 
13, 894. 30 
14,624.67 
14,507.67 

r  7,862.68 
5,099.04 
13,197.76 
7,898.89 

,    6,056.69 

12,961.82 
18,292.26 
12,086.66 
12,016.00 
13,880.46 

18.462.02 
13,001.41 
18,»19.88 
12,6a5.98 
11,633.00 
12.973.51 


Onus, 
17.00 

12.49 
12.49 
12.49 
12.49 
12.49 

12.49 
12.49 
12.49 
12.49 
12.49 

12.49 
12.49 
12.49 
12.49 
12.49 

12.49 
12.49 
12.49 
12.49 
12.49 

n.62 
11.52 
11.52 
11.52 
11.62 

11.04 
11.04 
11.01 

10.80 
10.80 
11.30 
10.80 

n.90 
11.90 
11.90 
n.90 

9.95 
9.95 

n.96 
11.95 

11.  y:. 

11.95 
11.95 
11.96 

11.70 
11.20 
11.20 
11.20 
1L20 

12.90 

12.90 
12.90 
12.90 
12.90 

10.00 
10.00 
10.00 
10.00 
10.00 
10.00 


r44.64 

1,808.78 
1,642.37 
1,602.63 
1.766.65 
1,826.37 

1,623.79 
1,841.17 
1,504.11 
1,396.46 
1,886.82 

1,66L6S 
1.681.06 
1,490.12 
1,599.35 
1,669.09 

1,651.08 
1,502.32 
1.686.23 
1,766.76 
1.650.43 

1,411.99 
1,4^.34 
1,551.82 
1,412.57 
1,557.W 

1,836.50 
1,612.17 
1,649.16 

1,61S.79 

1,593.19 

1,032.38 

675.19 

1,080.03 
l,a')(?.42 
1,090.53 
1,188.76 

879.82 
817.29 

1,769.62 
1,709.02 
1,781.33 
1,6(X).37 
l,7;i;').67 
1,734.67 

918.76 
6:w.30 
1,478.15 
921.11 
678.35 

1,672.08 
1,714.70 
1,559.18 
1,5.^0.08 
1,726.08 

1,346.20 
1,300.14 
1,394.99 
1,260.59 
1,163.30 
1,297.36 


Oaying. 

Do. 
Do. 
Da 
Da 
Da 

Da 
Da 
Do. 
Do. 
Da 

Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Da 
Do. 
Do. 
Do. 

Do. 
Do. 
Waahingr. 
Do. 
Do. 

Do. 
Da 
Do. 

Making. 
Do. 

Stationary. 

Washine. 
Da 
Do. 
Do. 

Stationary. 
Do. 

Making. 

Do. 

Do. 

Do. 
Washing. 

Do. 


Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Da 
Da 

Caying. 
Do. 
Do. 
Do. 
Da 
Da 
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Fourth  district  levees,  1900-1901— Ckynimaed. 
PONTCHASTRAIN  LBVEB  DISTBICT— CJontlnuod. 


No 

Name  of  levee. 

Total  yard- 
age paid 
for. 

Price 

per 

cubic 

yard. 

Total  cost 

levee  to  river  bank. 

Name  of 

Least 

Greatest 

Average. 

bank. 

69 

Burnslde: 

Sectionl 

0iMcyd8, 
12,726.66 
12,815.62 
12,196.84 
11,730.79 
11,646.10 

12,687.60 
18,482.18 
12,908.17 
13,876.22 
12,411.88 

Oentt. 
11.99 
11.99 
11.99 
11.99 
11.26 

11.25 
11.25 
11.25 
11.26 
11.26 

1,625.81 
1,636.60 
1,462.28 
1,406.62 
1,884.88 

1,427.84 
1,611.11 
1,461.60 
1,560.96 
1,896.28 

FeeL 
176 
280 
192 
126 
116 

169 
100 
128 
100 
178 

276 
282 
218 
208 
169 

248 
248 

182 
218 
220 

Fed, 
209 
266 
201 
160 
186 

200 
165 
167 
158 
201 

Washing. 

60 

Section  2 

61 

Bection8 

Da 

6? 

8ection4 

Da 

68 

8ectlon6 

Do. 

64 

Monroe: 

geotloinl 

Do. 

65 

Section  2 

Do. 

66 

Sections 

Do. 

67 

Section  4 

Da 

68 

Sectlon6 

Do. 

LAKE  BORQNB  LBVSB  DIBTBIOT. 


Na 


Name  of  levee. 


Miles 
below 
Cairo. 


OoQtEaotor. 


Length  of 
line. 


Length 
of  axis  of 

river 
covered. 


Grade  of 
levee 
above 
highest 
known 
water. 


No. 


Kenllworth: 
Section  2 

Moziplaisir: 
Sectionl 
Section  2 
Sections 

Scarsdale: 
Sectionl 
Section  2 

Marv: 

Sectionl 
Section  2 

Fanny 

Bdgeoombe: 
Sectionl 
Section  2 


979L. 

9ML.. 
986  L.. 

985  L.. 

986  L.. 
986L.. 

987  L.. 
987  L., 
993L.. 

1024  L  .. 
1024  L 


Cha8.H.  Smith.. 

Michael  CoUen . 

.....do 

.....do 


-do., 
.do., 


Geo.  H.Conrad. 

....do 

....do 


Fleschia  di  Barton . 
....do 


FeeU 
1,800 

2,000 
2,400 
2,720 

8,444 
2,888 

8,200 
8,081 
8,804 

1,541 
1,480 


FeeL 
1,800 

1,860 
1,750 
2,600 

8,800 
8,100 

8,800 
2,700 
8,600 

1,400 
1,800 


Fed, 


3.2 

8.2 
8.2 
8.2 

8.1 
8.1 

8.0 
8.0 
8.0 

8.0 
8.0 


Name  of  levee. 


Section. 


B 


Land 
slope. 


Blver 
dope. 


New  or 

enlarge- 
ment 


Average 
height- 


's 

si 

< 


Date  of  con- 
tract 


Work  com- 
pleted. 


Kenllworth: 
Section  2 

Monplaisir: 
Section  1 
Section  2 
Sections 

Scarsdale: 
Sectionl 
Section  2 

Mary: 

Sectionl 
Section  2 

Fhnny 

Edgecombe: 
Sectionl 
Section  2 


Stol 


8tol 
Stol 
Stol 

Stol 
Stol 

Stol 
Stol 
Stol 

Stol 
Stol 


Stol 


Stol 
Stol 
Stol 

Stol 
Stol 

Stol 
Stol 
Stol 

Stol 
Stol 


Enlarge- 
ment 

...do... 
...do... 
...do.., 

...do... 
...do... 

....do... 
....do... 
....do... 


2.9 


2.1 
L8 
1.7 

1.7 
1.5 

1.5 
1.5 
1.4 


New.. 
....do. 


FeeL 
18.1 


8.0 
8.0 
9.0 

7.5 

8.2 

9.8 
7.6 
8.7 

6.9 
6.5 


Ang.  18, 1809 


Aag.  31. 1900 

do 

....do 

Joly  80,1900 
do 


Jnne  18,1900 

do 

Dec.  27,1900 

Oct     1,1900 
....do/. 


Nov.  18,1900 


Mar.  16,1901 

Dec.  22,1900 

Do. 

Oct   31,1900 
Do. 

Dec.  24,1900 

Do. 
Mar.  12,1901 

Jan.  17,1901 
Feb.  20,1901 
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Fowih  district  leoees,  1900-1901— ConHnued. 
LAKE  BOUBONB  LEVEE  DISTRICT— Contliiued. 


No 

Name  of  levee. 

Total  yard- 
age paid 
for. 

Price 

per 

cubic 

yard. 

Total  ooflt. 

Distance  from  center  of 
levee  to  river  bank. 

Nature  of 
bank. 

Least 

Greatest. 

Average. 

1 

Kenilworth: 

Section  2 

CtOdeyda, 
11,809.19 

10,070.54 
9,617.46 
10,248.60 

14,155.56 
14,114.00 

10,889.62 
U,  059. 28 
18,159.11 

10,928.91 
9,528.77 

Cents. 
14.90 

12.88 
12.88 
12.88 

18.60 
18.60 

18.74 
13.74 
18.82 

13.50 
18.50 

$1,759.67 

1,297.09 
1,238.78 
1.820.02 

1,925.16 
1.919.50 

1,496.22 
1,319.64 
1,762.79 

1,475.41 
1,285.71 

PM. 
180 

122 
177 
120 

120 
186 

132 
200 
181 

220 
800 

Feet. 
220 

170 
206 
220 

286 
820 

890 
280 
220 

800 
400 

Feet. 
200 

190 
195 
200 

210 
180 

800 
270 
186 

250 
850 

Caving. 

? 

MonplaiKir: 

Section  1 

Stationary. 
Do. 

8 

Section  2 

4 

Section  8 

Cftving. 

5 

Scarsdale: 

Section  1 

Do. 

6 

Section  2 

Do. 

7 

Section  1 

Making. 
Do. 

8 

SGction2 

9 

Fanny 

Caving. 
DOb 

10 

Edgecomb: 

Section  1 

11 

Section2 

Summary  of  levees  buiUfrom  May  i,  1900,  to  May  1,  1901. 


Lower 
Tensas 
district 


Atchafa- 

laya 
district. 


La- 
fourche 
district 


Barataria 
district. 


Pont- 
chartrain 
district 


Lake 
Borgne 
dlstnct 


ay>tai. 


Earthwork cubic  yards. . 

Embankment. .  .linear  feet. . 
Axis  of  river  covered . .  .do. . . 


824,451.69488,649.28886,588.07 
74,400        85,383        48,846 
66,500        42,928        44,148 


96,918.80^, 

17,744 

16,750 


.,680.48 
66,127 
59,488 


125.576. 
27,803 
26,100 


942,785,814.26 
■^265,803 
254,854 


Statement  of  yardage  of  levee  work  constntcted  by  the  United  States  and  others  in  the  Fourth 

distriat,  MMsnppi  River. 


Levee  districts. 

Lower 
Tensas. 

Atchafa- 
laya. 

Lafourche. 

Barataria. 

Pontchar- 
train. 

Lake 
Borgne. 

Aggregate  number  of  cubic 
yards  in  levees  on  the  Mis- 
sissippi River  May  1, 1900 ... 

Added  bv  the  United  States 
up  to  May  1, 1901 

Added  up  to  May  1, 1901.  by 
State    and    district    levee 
boards 

Cubic  yds. 
15,725,019 

824,452 
184,082 

Cubic  yds. 
17,737,669 

488,649 
870,276 

Cubic  yds. 
7,191,892 

836,588 
95,980 

Cubic  yds. 
2,745.810 

95,919 
22,998 

Cubic  yds. 
12,974,149 

864,630 
54,941 

Oubieyds. 
3,036,887 

125,576 
68,422 

Total 

16.688,503 

18.596,594 

7,624,410 

2,864,222 

6.000 
85,000 

18,893,720 

9,000 
28,670 

8.226.886 

8,000 
24:800 

Lost  by  abandonment  from 
May  1, 1900.  to  May  1, 1901: 
By  the  United  States 

By  the  State  and  others. . . . 

80,000 

196,682 

12,404 

16,658,503 

18,400,912 

7,612.006 

2.828,222 

13,861,060 

8,196.035 

Percentage  of  length  of  existing  levee  system  buiU  in  whole  or  in  part  by  the  United  Slates. 


Name  of  district 

1898. 

1894. 

1896. 

1896. 

1897. 

1898. 

1899. 

1900. 

1901. 

Lower  Tensas 

Atchafalaya 

Lafourche 

Percent. 

47 
8 

6.5 
5.5 

18 

88 

Percent. 
62 
16.8 
14.4 
12.8 
84.6 
10.2 

Percent 
62 
43 
28.8 
19.4 
48.3 
18 

Percent. 
59 
47 
64 
30 
63 
53 

Percent. 
63 
68 
61 
48 
74 
60 

PercenL 
66 
65 
61 
60 
76 
65 

Percent. 
72 
67 
62 
54 
77 
66 

PereenL 
71 
68 
76 
68 
80 
44.5 

PercenL 
71 
69 
82 

Barataria 

Pontchartraln 

LakeBoigne 

56 

78 
46 

Nont— In  the  Lake  Borgne  district  the  percentage  has  decreased  on  account  of  the  limit  of  the 
district  having  been  extended  from  tne  lower  line  of  Bohemia  Plantation  to  the  upper  line  of  the 
pnlted  States  reservatioD  at  Fort  St  Philip,  an  increase  in  the  length  of  the  levee  line  of  124,880 
linearfeet 
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Percerdage  of  total  length  of  existing  levee  «y«tem,  Fowih  district,  Mississippi  River 
improvement^  built  in  whole  or  in  part  by  the  United  States. 


Year. 

Percent- 
age. 

Year. 

Percent- 
age. 

1898 

Percent. 
18.8 
26.2 
86.6 

at 

68 

1898 

Percent 
66 

1894 

1899 

66 

1895 

1900 

67  2 

1896 

1901 

68.2 

1897 

LOWER  TBNBAB  LEVBB  DISTRICT. 

The  amount  expended  from  June  30,  1900,  to  Jane  30,  1901,  is  $111,457.57,  dia- 
tribnted  as  follows: 

Office  expenses  ( main  6ffice) $2, 841. 94 

Other  administrative  expenses 4, 399. 18 

Construction  of  levees  (contracts) 100,910.35 

Repairsto  levees "    1,857.49 

surveys 1,274.27 

Repairs  to  plant 30.80 

New  plant 18.50 

Protection  of  levees 125.04 


Total 111,467.57 

Money  statement. 

July  1,  1900,  balance  unexpended i ^$152,012,90 

June  30,  1901,  amount  expended  during  fiscal  year 111,457.57 

July  1, 1901,  balance  unexpended 40,555.33 

July  1,  1901,  outstanding  liabilities $51.80 

July  1,  1901,  amount  covered  by  uncompleted  contracts 16, 070. 44 

16,122.24 

July  1,  1901,  balance  available 24,433.09 

AT0HA9ALATA  LEVEB  DISTRICT. 

The  amount  expended  from  June  30,  1900,  to  June  30,  1901,  is  $94,250.40,  distrib- 
uted as  follows: 

Office  expenses  (main  office) $1,873.47 

Other  administrative  expenses 3,243.41 

Construction  of  levees  (contracts) 80,891.44 

Repairs  to  levees 7,952.73 

Surveys 109.65 

Repairsto  plant 25.00 

Protection  of  levees 154.70 


Total.. 94,250.40 

Money  statement. 

July  1, 1900,  balance  unexpended •$120,265.50 

June  30,  1901,  amount  expended  during  fiscal  year 94,250.40 

July  1,  1901,  balance  unexpended i 26,015.10 

July  1,  1901,  outstanding  liabilities $86.83 

July  1,  1901,  amount  covered  by  uncompleted  contracts 9, 578. 26 

9, 665. 09 


July  1, 1901,  balance  available . 


16,350.01 


^Balance  unexpended  July  1,  1900,  as  stated  in  previous  report,  $152,011.66; 
difference  due  to  disallowance  of  $1.24  in  expenditures. 

'Bi^ance  unexpended  July  1,  1900,  as  stated  in  previous  report,  $120,263.99;  dif- 
ference due  to  disallowance  of  $1.51  in  expenditures. 
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The  amonnt  expended  from  June  30,  1900,  to  June  30,  1901,  is  $46,063.47,  dis- 
tributed  as  follows: 

Oflace  expenses  (main  office) $1,069.78 

Other  administrative  expenses 2, 623. 53 

Construction  of  levees  (contracts) 40, 412. 29 

Repairs  to  levees 1,000.20 

Surveys  133.60 

Repairs  to  plant 19. 95 

Protection  of  levees 804.22 

Total 46,063.47 

Money  statemervt. 

July  1,  1900,  balance  unexpended $65,567.24 

June  30,  1901,  amount  expended  during  fiscal  year 46,063.47 

July  1,  1901,  balance  unexpended 19,503.77 

July  1,  1901,  outstanding  liabilities $22.30 

July  1,  1901,  amount  covered  by  uncompleted  contracts 9, 887. 79 

9,910.09 

July  1,  1901,  balance  available 9,59^68 

BABATARIA  LBVBB  DISTRICT. 

The  amount  expended  from  June  30,  1900,  to  June  30,  1901,  is  $15,469.60,  distrib- 
uted as  follows: 

Office  expenses  (main  office) $680.85 

Other  administrative  expenses 1, 332. 10 

Construction  of  levees  (contracts) 12, 179. 74 

Repairs  to  levees 1, 117. 00 

Surveys * 167.74 

Repairs  to  plant 2.17 

Total 16,469.60 

Money  statement. 

July  1, 1900,  balance  unexpended $22,623.76 

June  30,  1901,  amount  expended  during  fiscal  year 15, 469. 60 

July  1,  1901,  balance  unexpended 7,154.16 

July  1,  1901,  outstanding  liabilities $891.00 

July  1, 1901,  amount  covered  by  uncompleted  contracts 1, 386. 13 

2,277.13 

Julyl,  1901,  balance  available 4,877.08 

PONTGHABTRAIN  LBVBB  DISTRICT. 

The  amount  expended  from  June  30,  1900,  to  June  30,  1901,  is  $96,666.16,  distrib- 
uted as  follows: 

Office  expenses  (main  office) $2,319.08 

Other  administrative  expenses 2, 846. 61 

Construction  of  levees  (contracts) 88, 275. 24 

Repairs  to  levees 2,701.86 

Surveys 213. 15 

Repairs  to  plant 15. 00 

New  plant 8.50 

Protection  of  levees 286.72 

Total 96,666.16 
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Money  statement. 

July  1,  1900,  balance  unexpended ^$116,759.48 

June  30,  1901,  amount  expended  during  fiscal  year 96, 666. 16 

July  1,  1901,  balance  unexpended 20,093.32 

July  1,  1901,  outstanding  liabilities 40. 40 

July  1, 1901,  balance  available 20, 052. 92 

LAKB  BOBGNS  LEVBB  DISTRICT. 

The  amount  expended  from  June  30,  1900,  to  June  30,  1901,  is  $20,192.83,  distrib- 
uted as  follows: 

Office  expenses  ( main  office ) $374. 83 

Other  administrative  expenses 1, 561 .  47 

Construction  of  levees  (contracts) 16, 984. 32 

Repairs  to  levees 1, 071. 61 

Surveys 105.35 

Protection  of  levees 95.25 

Total 20,192.83 

Money  statement. 

July  1,  1900,  balance  unexpended $25,172.86 

June  30,  1901,  amount  expended  during  fiscal  year 20,192.83 

July  1, 1901,  balance  unexpended 4,979.58 

July  1,  1901,  outstanding  habilities $1,027.50 

July  1,  1901,  amount  covered  by  uncompleted  contracts 385. 59 

1,413.09 

July  1, 1901,  balance  available 3,666.44 

The  following  maps  and  appendixes  accompany  this  report: 

Plate  I,  Revetment  in  Bondurant  Chute. 

Plate  II,  Revetment  in  Kempe  Bend. 

Plate  III,  Revetment  in  Upper  Giles  Bend. 

Plate  IV,  Revetment  in  Lower  Giles  Bend. 

Plate  V,  Bank  line  in  Giles  Bend. 

Plate  VI,  Lower  Tensas  and  Homochitto  L<evee  districts. 

Plate  VII,  Atchafalaya,  Lafourche,  Pontchartrain  Levee  districts. 

Plate  VIII,  Barataria  and  Lake  Borgne  Levee  districts. 

Appendix  A,  Statement  of  value  of  plant. 

Appendix  B,  Commercial  statistics. 

Appendix  C,  List  of  civilian  engineers. 

Appendix  D,  Report  of  H.  S.  Douglas,  assistant  engineer,  on  Bondurant  Chute, 
Kempe  Bend,  harbors  at  Natchez  and  Vidalia,  and  care  and  preservation  of  plant. 

Appendix  E,  Report  of  A.  F.  Woolley,  jr.,  assistant  engineer,  on  improvement  of 
Atchafalaya  and  Red  rivers,  Louisiana. 

Appendix  F,  Report  of  A.  F.  Woolley,  jr.,  assistant  engineer,  on  concrete  ballast. 

Appendix  G,  Report  of  W.  E.  Knobloch,  superintendent  of  levees. 
Very  respectfully,  your  obedient  servant, 

Geo.  McC.  Debby, 
Major,  Corps  of  Engmeen. 

Col.  Amos  Stickney, 

Corps  of  EnffineerSf  President  Mississippi  River  Commissum. 

*  Balance  unexpended  July  1,  1900,  as  stated  in  previous  report,  $116,757.97;  dif- 
ference due  to  disBillowance  of  $1.51  in  expenditures. 
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Appendix  4  A. 


Approximate  value  otfiUxni  belonging  to  the  United  States  and  used  upon  the  improvement 
of  the  Mismsippi  Swcr,  fourth  diatrict,  May  i,  1901, 


Class  of  property. 


Value. 


ClasB  of  property. 


Value. 


Steamer  OeneralJohn  Newton 930.000 


Tug  General  A.  A.  Humphreys. , 
Tug  General  Comstock  . 

Tug  Tilda 

Bteam  launch  Ruby 

Dredge  The  Ram 

Hydraulic  grader  No.  5. 


1  pile  driver  (No.  82)  . 

6   quarter  boats   (Alpha,  Beta,   Delta, 


23,000 
6,000 
8,000 
1,200 
50,000 
20,000 
600 


1  warehouse  baige 

1  dry  dock 

1  wooden  hull  (The  Ram)  , 

87  skiffs 

4  camel  docks  - 


Gamma,  and  New  Orleans) 20,000 

81  standard  barges I  86.000 

6  miscellaneous  barges  and  lighters 1, 500 


Tools  and  appliances 

Office  furniture 

Surveying  Instruments. . 
Drawing  Instruments  ... 
Railway  cars  and  track  . 


Total. 


S2,000 

2,000 

600 

870 

1,200 

20,000 

8.500 

4,000 

200 

2,000 


277,070 


Appendix  4  B. 

FOBBION  COMMERCE,  POBT  OV  NEW  ORLEANS. 

The  statisticB  relatinf;  to  the  foieigii  commerce  of  the  port  of  New  Orleanfl 
kindly  furnished  by  Hon.  A.  T.  Wimberly,  collector  of  customfl: 


Vessels. 

Entrances. 

dearances. 

180»-O9. 

189^-1900. 

1900-1901. 

1896-99. 

1899-1900. 

1900-1901. 

gt4MUn 

1,198 
126 

1,418 
121 

1,478 
110 

1,207 
112 

1,401 
108 

'•*^ 

Sail 

ToiBl 

1.824 

1,689 

1,688 

1,819 

1.509 

1,576 

Total  tonnage  of  above. 

1898-09 3,848,736 

1899-1900 4,467,308 

1900-1901 6,248,725 

New  steamship  lines  established, 

Layland-West  India  Line,  New  Orleans  to  London;  Ck)mpagfifa  de  Navegaci6n 
Olaxarriy  New  Orleans  to  Antwerp. 

Exports  and  imports. 


1899. 

1900. 

190L 

Exports: 

Total  yalue  of  exports  of  foreign  merchandise  to 
foreign  countries 

81,804,140 
89,803,442 

$1,189,167 
111,486,366 

$1,719,880 

148,077.942 

882,711 

Total  Talue  of  exports  of  domestic  merchandise 
to  fbrelgn  countries 

Total  value  of  exports  of  domestic  merchandise 
to  Porto  Rico 

Domestic  specie  exported  to  foi'eign  countries. .  -  - 

3,000 

Total 

91,107,r)H2 

112,675,622 

160,683.683 

Imports: 

Total  value  of  Imports  from  foreign  countries: 
Free 

4,628,576 
-     6,680,950 

5,761,828 
12,060,466 
2,210,581 
1,383.161 
666.816 

8,241,614 

Dutiable 

10,609,988 

Transit  to  Mexico 

785;302 

Transported  to  interior  portJi 

548.471 

Specie 

686,792 

657,465 

Total 

10,696,318 

22,061,852 

20,792.730 

Total  duties  collected 

2,6S'2,38.M'2 

6,878,271.76 

6.888,20&.01 
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Appendix  4  0. 

lAA  of  civilian  engineers  employed  on  works  of  river  and  harbor  improvemerd,  Fourth  dig- 
irictj  improving  Mtssissippi  River,  from  May  i,  1900,  to  May  i,  l&Ol,  w  charge  of  Maj. 
George  McC,  Derby,  Corps  of  Engineers. 


Name  and  residence. 

Time 
ployed. 

Com- 
pensa- 
tion 
per 
month. 

Where  employed. 

Works  on  which  employed. 

H.8.Donglas,NewO^ 

A.  B.  Woolley,  jr.,  New 
Orleans,  La. 

E.B.Qeddes,  Natchez. 
Miss. 

Months. 
12 

12 
12 

$225 

175 
160 

New  Orleans, La.,  and 
Natchez,  Miss. 

New  Orleans,  La 

Natches,MlSB 

Improving  harbors  at  Natches  and 
Vidalla,  MLss.  and  La.;  improy- 
Ing  Bondurant  Chute;  improving 
Kempe  Bend,  and  improving  New 
Orleans  Harbor. 

Improving  Atchafalaya  and  Bed  riv- 
ers, Louisiana;  revetment  Bondu- 
rant Chute,  Kempe  Bend,  and  QUes 
Bend. 

Improving  Natchez  and  Vidalla  har- 

bors; improvingBondurant  Chute, 
and  Improving  Kempe  Bend. 

Appendix  4  D. 


BRPOBT  OF  int.    H.   S.    DOUOLAB,   ASSISTANT  ENGINEBR. 

Niw  Orleans,  La.,  May  1, 1901, 
Sir:  I  have  the  honor  to  submit  the  following  report  on  the  works  under  my  local 
charge  from  May  1,  1900,  to  date: 

BONDURANT  REVETMENT. 

At  date  of  last  report  no  work  had  been  done  at  this  locality,  for  the  reasons  given 
in  that  report. 

The  work  is  located  in  a  chute  through  which  the  river  ceases  to  flow  at  about  12 
feet  on  the  Vicksburg  ^uge.  Its  object  is  to  prevent  the  breeching  of  the  levee  on 
the  bank  of  the  chute  m  front  of  Lake  Bruin. 

Operations  were  commenced  on  August  6,  when  an  endeavor  was  made  to  get  the 
necessary  lumber,  ballast,  cement,  sand  and  gravel,  etc.,  in  the  chute.  Owing  to  the 
rapid  decline  of  the  river  only  a  small  portion  of  the  material  could  be  taken  in  on 
barges,  and  it  became  necessary  to  construct  a  wooden  tramway  over  a  mile  long 
across  the  dry  bar  at  the  head  of  the  chute  to  reach  the  river.  Over  this  tramway 
the  bulk  of  the  lumber,  ballast,  etc.,  was  transported. 

The  project  contemplated  that  the  subaqueous  work  should  consist  of  a  board  mat- 
tress 100  feet  wide  laid  in  sections  100  feet  square.  These  mattresses  were  constructed 
as  follows:  Ways,  somewhat  similar  to  those  used  for  willow  mattresses,  were  built  at 
a  convenient  point  in  the  lake  or  pool  formed  in  the  bed  of  the  chute  by  seepage 
water  from  Lake  Bruin.  On  these  ways  1  by  12  inch  by  20-foot  boards  were  placeid 
as  close  together  as  possible,  in  streaks  100  feet  long,  all  points  being  lapped.  The 
streaks  of  boards  were  held  together  by  strips  of  2  by  4  inch  lumber  running  entirely 
across  the  mat  at  intervals  of  4  teet  and  at  right  angles  to  the  boards.  The  Ixmrds  were 
fastened  to  the  2  by  4  inch  strips  by  two  4-inch  steel  wire  nails  and  one  3i-inch  cop- 
per nail,  this  latter  to  give  pjermanency.  All  nails  were  clinched.  In  order  to  pro- 
vide against  the  ballast  slipping  off  of  tne  mat,  short  pieces  of  2  by  4  inch  were  placed 
at  right  angles  to  the  traverse  pieces  at  intervals  of  10  feet.  After  being  launched 
from  the  ways  the  mats  were  floated  to  the  locality  where  they  were  to  be  sunk  and 
securely  fastened  to  the  bank.  The^  were  sunk  in  slack  water  in  the  following  manner: 
The  entire  mat  was  ballasted  until  its  flotation  had  almost  been  overcome.  Then  the 
inshore  edge  had  additional  ballast  placed  on  it  until  it  sank  suflBciently  to  allow  a 
small  barge  loaded  with  concrete  blocks  to  be  floated  over  it.  This  barge  was  gradually 
worked  out  over  the  mat  and  away  from  the  bank  while  ballast  was  thrown  from  it 
until  the  whole  mattress  was  sunk  in  its  place  on  the  bottom.  In  this  manner  30,000 
square  feet  of  board  mattress  were  successfully  sunk. 

The  upper  bank  was  graded  by  hand,  as  the  natural  slope  left  by  the  river  was 
such  that  generally  but  little  work  was  required  to  fit  it  for  paving.  The  length  of 
upper  bank  graded  by  band  was  1,500  feet. 
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The  pavement  of  the  upper  bank  was  entirely  of  concrete  in  situ,  4  inches  thick, 
divided  into  squares  5  feet  on  a  side  by  strips  of  2  by  4  inch  lumber,  and  with  the 
imbedded  wire  mesh  described  in  detail  m  last  year's  report  on  Kempe  Bend 
revetment. 

The  cement  used  this  year  was  stronger  than  heretofore,  and  the  general  propor- 
tion for  the  concrete  was  1  part  of  cement  to  16  parts  run-of-the-bar  sand  and  gravel, 
obtained  from  the  head  of  Bondurant  Island.  At  times,  owing  to  the  low  sta^  of 
the  river,  it  was  impracticable  to  convey  gravel  to  the  work.  During  these  times 
almost  pure  sand  obtained  in  the  immediate  vicinity  was  used,  in  the  proportion  of 
1  mrt  of  cement  to  13  of  sand. 

The  pavement  was  carried  up  the  bank  to  about  a  two-thirds  stage  of  the  river, 
and  covered  1,500  lineal  feet  of  bank.  The  entire  area  of  the  pavement  was  75,098 
square  feet. 

From  August  6  to  November  22  progress  was  slow,  and  the  sudden  rise  of  the  river 
in  the  latter  part  of  November  created  an  emergency  at  this  point.  On  November 
29  but  30,000  square  feet  of  board  mattress  were  in  place  and  there  were  45,000  square 
feet  afloat.  While  no  difficulty  had  been  experienced  in  placing  and  sinking  the 
board  mattresses  in  slack  water,  it  was  found  impracticable  to  do  anything  with  them 
in  the  swift  current  that  commenced  to  run  through  the  chute.  On  December  4, 
after  several  failures  had  been  made  with  inadequate  plant,  our  most  skilled  employees 
endeavored  to  sink  one  of  these  mattrei^es.  I  had  it  reen  forced  and  additional  streaks 
of  2  by  4  inches  placed  on  the  upper  surface  to  hold  the  ballast  from  shifting.  When 
we  attempted  to  sink  it,  the  boils  occasioned  by  the  current  forced  portions  of  it  to 
the  surface  until  nearly  all  the  ballast  had  been  thrown  off.  It  finally  broke  to  piecos 
and  floated  off.  Two  other  board  mattresses  broke  loose  from  their  moorings  and 
floated  down  the  river,  and  a  third  was  beached  on  the  sand  bar  opposite  to  the 
revetment 

On  December  3  thelai^e  quarterboatiVew  Orleans^  with  her  organized  force  and  the 
necessary  plant,  was  moved  to  Bondurant  Chute  and  120,000  square  feet  of  the  usual 
type  of  willow  mattress  sunk  along  the  foot  of  the  partially  paved  upper  bank.  This 
work  was  completed  December  19,  and  the  quarterboat  and  barges  returned  to  Giles 
Bend. 

The  river  reached  a  height  of  30.5  on  the  Vicksburg  gauge  December  12,  and  caused 
a  temporary  suspension  or  upper  bank  work,  but  on  December  17  it  hjBul  declined 
sufficiently  to  permit  grading  and  paving  to  be  resumed.  The  entire  work  was  com- 
pleted on  January  16,  1901,  being  somewhat  delayed  by  scarcity  of  labor. 

The  cost  of  the  Bondurant  revetment  was  $24,908.63,  divided  as  follows: 

Board  mattresses 14,912.49 

Willow  mattresses 8,038.19 

Gradmg  bank 4,881.16 

Paving  bank 6,606.81 

Plant 684.88 

New  Orleans  office 285.10 

Total 24,908.63 

SUMMARY. 

Board  mattress  sunk  in  place square  feet. .  30, 000 

Willow  mattress  sunk  in  place do 120, 000 

Bank  graded linear  feet. .  1, 500 

Bank  paved square  feet. .  75, 098 

Total  length  of  bank  protected hnearfeet..  1,600 

Cost  per  linear  foot  of  bank $15. 57 

KEMPE  BEND  REVETMENT. 

At  date  of  last  report  the  condition  of  this  work  was  as  follows:  The  bank  had  been 
mattressed  for  4,008  linear  feet,  the  width  of  the  subaqueous  revetment  being  200 
feet;  38,887  linear  feet  of  upper  bank  had  been  graded,  and  of  this  3,270  linear  feet 
had  been  paved.  From  an  inspection  made  April  30,  1900,  the  work  appeared  to  be 
in  good  condition  and  accomplishing  the  purpose  for  which  it  was  designed. 

During  August,  when  the  river  declined,  it  was  discovered  that  the  upper  bank 
was  caving  at  the  point  (section  8)  where  the  levee  was  within  100  feet  of  the  top  of 
the  revetment  and  that  the  unpaved  upper  bank  at  the  lower  end  of  the  work  was 
caving  badly  The  first-mentioned  fault,  fortunately,  did  not  extend  or  develop  suf- 
ficiently to  entirely  destroy  the  upper  bank  pavement,  but  at  the  lower  end  of  the 
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work,  by  the  time  a  survey  could  be  made,  it  was  found  that  1,180  linear  feet  of 
revetment  had  been  practically  destroyed.  Of  this,  680  linear  feet  of  bank  had  only 
the  subaqueous  mattress  in  position,  but  of  the  remaining  500  linear  feet  the  upper 
bank  pavement  was  partially  destroyed. 

While  many  theones  have  been  formulated  as  to  the  cause  of  the  failure,  none  of 
them  have  been  supported  by  data  that  is  entirely  satisfying.  Recent  developments 
incline  me  to  the  behef  that  the  bank  at  this  locality  is  composed  of  a  material  that 
may  be  described  as  an  ooze.  While  work  was  in  progress  this  season  a  cave  com- 
menced where  the  repair  work  had  been  entirely  finished.  The  cave  waa  not  on  a 
salient  point,  as  might  have  been  expected,  but  in  the  deepest  part  of  a  pocket  or 
bay.  The  pocket  mat,  which  had  been  placed  at  a  high  stage  of  the  river,  and  con- 
sequently extended  well  up  toward  the  top  of  the  bank,  traveled  down  and  out 
slowly,  tne  total  movement,  by  a  coincidence,  being  29  feet  in  twenty-nine  days. 
Finally,  as  an  experiment,  a  wire  cable  was  attached  to  the  mat  and  fastened  to  a 
stump  on  the  top  of  the  bank  a  short  distance  back  of  the  cave.  This  cable  held  the 
mat,  but  the  bank  continued  to  settle,  the  material  passing  out  over  the  channel 
mattress  and  underneath  the  pocket  mat.  Careful  soundii^  were  made  from  day 
to  day  over  the  channel  mat  while  the  cave  was  in  progress,  but  absolutely  no  change 
could  be  detected  in  it  It  did  not  bulge  up,  nor  subside,  nor  travel  out  into  the  river. 
On  such  a  bank  continuous  mattress  work  alone  does  not  give  promise  of  successful 
results  unless  the  slope  of  the  bank  both  above  and  below  low-water  mark  is  con- 
siderably flatter  than  1  in  3. 

The  surveys  made  in  May  and  September,  1900,  showed  considerable  scour  in  the 
channel  of  the  river  and  undemeatn  the  mattresses  at  the  lower  end  of  the  revet- 
ment. In  repairing  the  work  it  was  decided  to  increase  the  width  of  the  channel 
mattresses  to  300  feet  to  meet  the  increased  depth  of  the  river,  and  it  was  also  decided 
to  disregard  any  of  the  original  work  that  might  or  mi^ht  not  be  in  place. 

The  construction  of  mattresses  for  this  work  is  described  in  the  report  on  Giles 
Bend.  On  November  10  the  quarterboat  Oamma^  the  steamer  Qenerat  John  Newton, 
tugs  Oeneral  A.  A.  Humphreys  and  General  Qmutock,  with  the  other  necessary  plant* 
arrived  in  Kempe  Bend  and  commenced  the  work  of  repairing  the  revetment.  The 
first  work  undertaken  was  to  repair  the  fault  at  section  §,  where  the  levee  was  imme- 
diately threatened.  A  sudden  rise  in  the  river,  attaining  a  height  of  30.5  on  the 
Vicksburg  piage.  occurred  in  the  latter  part  of  November,  but  fortunately  the  repairs 
to  this  portion  of  the  revetment  were  completed  before  the  stage  of  the  river  com- 
pelled a  suspension  of  work.  They  consisted  of  the  placing  of  97,500  square  feet  of 
mattress  and  4,274  square  feet  of  upper  bank  paving.  It  may  be  remarked  that  at 
this  locality  no  absolute  recession  of  upper  bank  has  occurred,  the  caving  having 
been  confined  to  the  foot  of  the  graded  and  paved  slope. 

By  December  27  the  river  had  again  declined  to  a  stage  that  permitted  the  resump- 
tion of  work  at  Kempe  Bend.  Repairs  to  the  wrecked  revetment  were  pushed  until 
February  6,  when,  owine  to  scarcity  of  labor,  mattresses  could  not  be  built  by  the 
constructing  force  at  Harascrabble  Bar  as  fast  as  they  could  be  sunk.  Work  was, 
however,  continued  with  a  decreased  force  until  March  30,  when  operations  for  the 
season  were  dosed,  all  wrecked  revetment  having  been  repaired  and  the  total  length 
of  subaqueous  work  having  been  increased  to  4,318  feet  and  the  upper  bank  pave- 
ment to  3,840  feet 

On  account  of  the  extreme  velocity  of  the  current  in  Kempe  Bend  at  low  water, 
the  placinj^  of  mattresses  is  very  expensive,  just  three  times  as  many  steam  craft 
being  required  as  is  necessary  for  similar  work  in  Giles  Bend.  The  least  velocity  of 
current  is  at  extreme  high  water,  and  as  the  river  falls  it  steadily  increases  until  it 
reaches  a  maximum  at  about  12  feet  on  the  Vicksburg  euage.  This  velocity  during 
the  past  season,  as  measured  with  rod  fioats,  was  7.13  feet  per  second.  The  width 
of  the  river  from  water's  edge  to  edge  in  the  Kempe  Bend  at  about  a  one-third  stage 
is  1,610  feet  Possibly,  considering  these  facts,  the  partial  failure  of  the  revetment 
may  require  no  other  explanation. 

On  January  1,  w^hile  sinking  a  section  of  mattress  100  by  150  feet  to  widen  the 
subaqueous  work  to  300  feet,  it  was  literally  torn  to  pieces  by  the  current.  Owing 
to  our  peculiar  style  of  mattress,  the  pieces  were  not  lost,  but  were  caught  by  the 
tugs  ana  landed,  to  be  used  aaall  or  part  of  pocket  or  connecting  mattresses  between 
the  channel  mats  and ,  upper  bank  work.  Again,  on  January  5,  while  sinking  a 
channel  mattress  150  by  300  feet,  two  of  the  three-fourths  inch  steel  ivire  toggle  lines 
parted,  three  others  tore  their  way  through  the  head  block,  and  one  pulled  out  a  piece 
of  mattress  about  30  by  50  feet.  The  mattress  went  on  down  to  the  bottom,  but  as 
its  position  was  indeterminate  it  is  considered  as  lost.  On  January  9  another  sec- 
tion of  mattress  was  torn  to  pieces  under  the  same  conditions  as  the  first 


Digitized  by 


Google 


344        REPORT   OF   THE    CHIEF   OF   ENGINEERS,  U.  8.   ARBTY. 

In  reporting  on  these  disasters  at  the  time  I  stated:  ''As  substantially  the  same 
force  successfully  sunk  mattresses  in  this  bend  last  year,  and  have  sunk  over  1,000,000 
square  feet  in  Giles  Bend  this  season  without  the  slightest  accident,  I  can  not  say 
that  there  has  been  any  lack  of  skill  or  experience  on  the  part  of  the  employees. 
The  mattresses  are  not  weaker  than  heretofore,  as  they  are  strong  enough  to  break 
the  three-fourths  inch  steel  wire  toggle  lines.  The  toggle  lines  are  suflSciently  strong 
to  strip  their  way  out  of  the  mat.  No  single  weakness  has  caused  the  disasters^  but, 
on  the  contrary,  there  seems  to  have  been  a  wonderfuUv  correct  proportion  m  all 
the  different  units.  It  was  at  this  time  that  I  had  the  velocity  of  the  current  meaf»- 
ured,  and  found  it  to  be  7.13  feet  per  second,  or  almost  equal  to  that  over  the  sill 
dams  in  the  Atohafalaya  during  the  flood  of  1890  and  considerably  greater  than  the 
measured  maximum  velocity  of  the  Lake  Concordia  and  Henderson- Ashley  crevasses 
of  that  year  as  measured  by  myself.  In  placing  a  section  of  mattress  100  by  150  feet 
in  position  for  sinking  below  the  lowering  baizes  the  united  power  of  the  steamer 
Neuion  and  tugs  Humphreys  and  Comstock  were  required.  Even  this  power  was  not 
sufficient  to  push  the  mat  upstream  in  case  it  drifted  below  line,  but  steam  and 
hand-power  capstans  had  to  be  used  in  addition.  The  loss  of  mattresses  in  Kempe 
Bend  was  caused  by  extraordinary  and  unexpected  conditions,  which  proved  to  be 
too  severe  for  mattresses  and  plant  alike." 

EUMMAHY. 

As  the  work  consisted  almost  entirely  of  repairing  an  existing  revetment,  the  lin- 
ear foot  can  not  be  used  very  accurately  as  the  unit  of  work  done.  Operations 
extended  over  2,300  linear  feet  of  bank,  and  with  few  exceptions  might  be  considered 
as  entirely  new  work. 

Number  of  square  feet  of  mattress  lost 64, 200 

Number  of  square  feet  of  mattress  successfully  placed 690, 390 

Linear  feet  of  bank  graded  by  graders 1, 312 

Linear  feet  of  bank  graded  by  hand 1, 052 

Square  feet  of  bank  paved  with  rock 1,250 

Square  feet  of  bank  paved  with  concrete  blocks 7, 874 

Square  feet  of  bank  paved  with  concrete  in  situ 38, 870 

Acres  of  timber  felled  along  the  bank 32 

COST. 

The  total  amount  exx>ended  to  March  31  is  $119,256.36,  apportioned  as  follows: 

Surveys 113.17 

Repairs  to  plant 2,946.94 

Care  of  plant 1,862.72 

New  plant 2,119.48 

Miscellaneous 268.04 

CJonstruction  of  grader  No.  5 ., 20,812.89 

MJEmufacture  of  concrete  ballast 19, 705. 87 

Construction  of  revetment 65, 286. 44 

New  Orleans  office 6,240.31 

Total 119,256.36 

The  following  are  the  subdivisions  of  the  field  cost  of  constructing  the  revetment: 

Construction  of  mattresses $29, 429. 01 

Towing  of  mattresses 1, 094. 28 

Sinking  of  mattresses 24,216.92 

Grading  upper  bank 2,633.51 

Removmg  wrecked  revetment 630. 97 

Paving  upper  bank 3, 641, 4fi 

Felling  timber  and  clearing  bank «. ,  664. 43 

Installation 2,975.86 

Total 1 65,286.44 

This  total  of  $65,286. 44  is  analyzed  as  follows: 

Constnidion  of  maUre^ises, 

Total  square  feet  built 754,590.00 

Total  cost $29,429.01 

Cost  per  square  foot  at  ways,  $0.03903. 
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Towmg  maUrases, 

Btesmer  Newton,  10  days,,  at  $32.09 $320.90 

Tug  Humphreys,  15  days,  at$26.58 398.70 

Tug  Cbnwtocib,  16  days,  at  $22.04 374.68 

Total 1,094.28 

Average  cost  per  square  foot  for  towing,  $0.00149. 

SMing  mattresses. 

Steamers  and  tugs $3,847.19 

Lumber,  wire,  nails,  etc 141.28 

1,918. 65  tons  of  concrete  ballast 5,260.73 

3,595.57  tons  of  rock  from  Vicksburg 7,838.21 

Miscellaneous,  fuel,  lights,  etc 302. 90 

Provisions  and  ice 1, 902. 65 

PayrolLa 4,923.96 

Total 24,216.92 

Average  cost  per  square  foot  to  sink,  $0.0350. 

Cast  of  mattresses  in  place. 

Construction  per  square  foot $0.03903 

Towing  per  square  foot 00145 

Sinking  per  square  foot 03507 

Total  cost  x)er  square  foot  in  place 07555 

These  figures  include  the  cost  of  all  work  done  on  the  64,200  square  feet  of  mat- 
tress which  wafl  lost  The  cost  of  placing  the  690,390  square  feet  that  were  succesB- 
fuUy  sunk  was  $0.07258  per  square  foot 

GRADING. 

Aq  the  work  at  Kempe  was  in  the  nature  of  repairs,  and  as  in  mBny  cases  the 
original  grade  had  to  be  stripped  of  the  remains  of  the  old  paving  before  it  could  be 
regraded,  the  cost  furnishes  no  very  valuable  data.  Some  graded  bank  was  lost  by 
caving  and  the  work  had  to  be  done  over  again.  This  being  anticipated,  a  short  crew 
waa  kept  on  the  grader,  even  when  she  was  not  actually  at  work. 

760  li  near  feet  re^raded  by  hydraulic  grader $754. 33 

552  linear  feet  original  grade  by  hydraulic  grader 783.21 

500  linear  feet  re^raded  by  hand 1,127.32 

400  linear  feet  original  grade  by  hand 599. 62 

Total 8,264.48 

Average  cost  per  linear  foot,  $1.48. 

Paving  with  concrete  in  sUu, 

248  barrels  of  cement $699.36 

14,100  feet  B.  M.  2  by  4  inch  lumber 169.20 

1,100  pounds  No.  10  galvanized  wire 34.43 

565  pounds  wire  nails 14.46 

80  pounds  staples .: 2.68 

Tug  Comstock  (8  days) 176.32 

Miscellaneous 47.00 

Provisions 306.49 

Payrolls 709.36 

Total 2,159.30 

Area  paved  in  square  feet,  38,870.    Cost  per  square  foot,  $0.0555. 
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Paving  with  concrete  blocks. 

362  tons  concrete  blocks , $1,150.79 

Provisions 34. 66 

Payrolls 103.95 

Total 1,289.39 

Area  paved  in  square  feet,  7,874.    Cost  per  square  foot,  $0.1637. 

Paving  with  Vicksburg  rocL 

66  tons  of  rock $141.70 

Provisions 12.76 

Payrolls 38.31 

Total 192.77 

Area  paved  in  square  feet,  1,250.    Cost  per  square  foot,  $0.1642. 

FELLING  TIMBER. 

In  timber  felling  is  included  the  cost  of  losging  such  trees  as  were  likely  to  cave  in 
at  an  early  date,  and  the  cost  of  entirely  cleanns  off  trees,  vines,  and  underbrush 
from  such  portions  of  the  bank  as  had  to  be  graded. 

TugOwwtocib  (5  days) $110.20 

Miscellaneous 16. 16 

Provisions 194. 62 

Payrolls 343.56 

Total 664.43 

Acres  timber  felled,  32.    Cost  per  acre,  $20.76. 

INSTALLATION. 

The  large  cost  of  installation  is  explained  by  a  variety  of  causes:  The  moving?  from 
one  willow  bar  to  another,  the  necessity  of  suspending  construction  to  load  concrete 
ballast,  the  rise  of  the  river  in  November,  causing  a  temporary  suspension  of  work,  etc. 

Proportion  of  moving  plant  from  engineer  depot  at  New  Orleans  to  works.  $1, 941. 23 
Moving  quarter  boat  New  Orleans  from  L' Argent  Bar  to  Hardscrabble  Bar.        316. 38 
Moving  quarter-boat  New  Orleans  from  Hardscrabble  Bar  to  Kempe  Tow- 
head 118.15 

Moving  quarter  boat  Gamma  and  plant  from  Giles  Bend  to  Kempe  Bend- .        387. 50 
Moving  quarter  boat  Qamma  and  plant  from  Giles  Bend  to  Kempe  Bend.        212. 60 

Total 2,975.86 

It  has  been  stated  that  on  account  of  the  nature  of  the  work  the  linear  foot  of  bank 

Protected  is  not  an  extremely  accurate  unit  About  2,300  linear  feet  will  be  used, 
o  take  the  total  amount  expended,  $119,256.36,  and  divide  it  by  2,300  would  be 
obviously  incorrect.  The  entire  cost  of  grader  No.  5,  other  new  plant,  and  the  value 
of  concrete  ballast  now  on  Kempe  Towhead,  is  included  in  this  total.  Deducting 
these  items  and  making  the  division  gives  $33.31  as  the  gross  cost  of  the  work  per 
linear  foot,  including  surveys,  repairs  to  plant,  miscellaneous,  care  of  plant,  and 
expenses  in  main  office.  The  field  cost  of  the  revetment  per  linear  foot  of  bank  is 
$28.36. 

OILES  BEND  BSVETHSNT. 

At  date  of  last  report  16  spur  dikes,  covering  7,060  linear  feet  of  bank  at  the  upper 
end  of  Giles  Bend,  nad  been  constructed.  Owing  to  ecour  between  the  spurs  it  had 
been  decided  to  place  1,189,765  square  feet  of  continuous  mattress  work  in  the  inter- 
vals between  the  spurs  from  No.  3  to  No.  15.  The  project  provided  that  as  the 
upper  bank  was  brought  nearly  to  a  slope  of  1  in  3,  by  the  action  of  the  river,  it 
should  be  dressed  and  paved.  In  accordance  with  this  the  upper  bank  from  spur 
No.  3  to  No.  12  had  been  dressed  by  hand  and  paved  to  a  line  averaging  about  10 
feet  above  low  water.    At  each  of  the  spurs  the  dressing  and  paving  £ad  been  car- 
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ried  up  much  farther,  the  height  depending  on  the  slope  left  by  the  river.  On  April 
30,  1900,  the  fore^ing  work  waa  in  eood  condition  and  gave  every  promise  of  bemg 
succ^sful.    Nothmg  has  developed  during  the  paat  year  to  change  this  opinion. 

At  the  conclusion  of  last  report  it  was  stated  that,  while  caving  over  the  unpro- 
tected portion  of  the  bend  had  not  been  as  rapid  as  formerly,  there  was  a  reason- 
able certaintv  that  the  spur  levee  on  Cowpen  Neck  would  be  breached  by  the  cavinff 
of  the  bank  before  another  high  water.  This  conclusion  being  approved  by  youraefl 
and  tiie  Commission,  the  principal  work  of  the  past  season  has  been  the  placing  of 
4,125  linear  feet  of  continuous  revetment,  covermg  that  portion  of  the  bank  at  the 
lower  end  of  Giles  Bend  where  the  spur  levee  was  threatened. 

MATTRESS  CONSTRUCTION. 

The  field  work  of  the  season  may  be  said  to  have  commenced  on  July  3,  when  the 
quarter  boat  DeUa  left  the  engineer  depot  at  New  Orleans  in  tow  of  the  steiamer  Nev?- 
ion  for  L' Argent  Bar  (680  E.) ,  the  first  point  selected  for  mattress  construction.  On 
account  of  the  high  stage  of  the  river  it  was  not  until  July  21  that  the  cutting  of  wil- 
low brush,  building  wa^s,  and  construction  of  mattresses  could  be  commenced. 
Heavy  and  continuous  rams  and  scarcity  of  labor  prevented  much  being  accomplished 
during  July  except  installation. 

On  Augiiat  10  tne  quarter  boat  New  Orleans,  with  a  force  of  170  white  laborers,  left 
the  engineer  depot  in  tow  of  the  Newton  and  arrived  at  L*  Argent  Bar  on  August  13. 
During  August  and  September  fair  progress  in  the  construction  of  mattresses  was 
made  with  the  rather  scant  forces  on  the  two  quarter  boats,  and  about  all  the  available 
willow  brush  on  L' Ai^nt  Bar  was  used  in  constructing  780,000  square  feet  of  mattress. 

In  liie  early  part  of  September,  when  the  willows  commenced  to  run  short,  the  New 
Orleans  with  her  force  was  moved  to  Hardscrabble  Bar  (636  R. )  and  a  new  installa- 
tion of  ways,  etc.,  made.  On  October  2  the  Delia  was  transferred  to  Hardscrabble 
Bar  and  mattress  construction  continued  there.  During  October  and  November, 
althoujgh  labor  continued  scarce,  830,420  square  feet  of  mattress  were  built. 

During  the  latter  part  of  November  the  unexpected  happened  and  an  unusual  rise 
of  the  river  occurred,  which  by  November  29  caused  the  construction  of  mattresses  to 
be  suspended.  The  river  attamed  a  height  of  30.5  on  the  Vicksburg  gauge  and  par- 
tially overflowed  the  willow  bar.  The  nigh  stage  of  the  river  and  the  scarcity  of 
labor  incident  to  the  holiday  season  prevented  any  mattress  construction  during  the 
entire  month  of  December.  This  unusual  occurrence  is  largely  responsible  for  less 
work  having  been  accomplished  this  season  than  was  projected,  and  for  the  loss  of 
mattresses  oy  silting  up,  etc. 

On  January  1, 1901,  mattress  construction  was  resumed  with  a  force  of  only  43  men 
on  the  Delta,  the  New  Orleans  having  been  transferred  to  other  work.  From  this 
time  on  operations  were  constantlv  hindered  and  delayed  by  scarcity  of  labor.  At 
times  the  torce  was  reduced  to  such  a  point  that  economical  construction  was  impos- 
sible, and  at  no  time  was  there  sufficient  labor  to  operate  more  than  one  set  of  ways. 
During  January,  February,  and  March  only  465,000  square  feet  of  mattress  were 
built,  although  from  Marcn  14  to  21  the  quarter  boat  Gamma,  with  a  small  force,  was 
moved  to  Hardscrabble  Bar  to  assist  in  mattress  construction. 

In  the  latter  part  of  March  the  willow  brush  on  Hardscrabble  Bar  having  been 
exhausted,  and  the  gauge  reports  indicating  that  the  bar  would  shortly  be  overflowed, 
the  Delia  was  transferred  to  Kempe  Towhead,  the  highest  bar  from  which  willows 
can  be  obtained  in  this  district.  Here  another  set  of  ways  were  built  and  mattress 
construction  continued  until  April  20,  when  work  was  suspended  on  account  of  high 
water,  and  the  DeUa  towed  to  Giles  Bend  and  put  out  of  commission. 

Mattress  construction  during  the  past  season  has  suffered  from  various  causes, 
among  the  principal  of  which  may  be  mentioned:  The  scarcity  of  labor,  the  entire 
loss  of  one  month's  time  on  account  of  an  unusual  rise  in  the  river,  and  the  delays 
incident  to  the  suspension  and  recommencement  of  work,  and  consequent  frequent 
installations.  Notwithstanding  all  this  the  total  output  of  mattresses  for  the  season 
has  been  2,223,845  square  fee^  or  51  acres,  but  a  tnfle  less  than  last  season,  and  at 
practically  the  same  cost  per  square  foot. 

Of  the  total  of  2,223,845  square  feet,  120,000  were  used  in  the  Bondurant  Revetment, 
754,590  in  Kempe  Bend,  and  1,349,255  in  Giles  Bend.  The  entire  loss  of  mattresses 
from  silting  up,  accidents  in  sinking,  etc.,  was  97,200  square  feet,  or  about  4}  per 
cent.  About  23,000  cords  of  willows  were  used,  and  to  obtain  them  it  was  necessary 
to  cut  all  the  brush  from  710  acres  of  land. 

The  following  are  the  details  of  material  and  cost: 
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WiUow  bnuJi, 

Teams  hauling $12, 538-  91 

Cutting,  loading,  etc 14,447.24 

Privilege  of  land 694.00 

Total 27,680.15 

Total  cordfl  of  willow  brush,  about  23,000.    Cost  per  cord  delivered  at  ways,  |1.20. 

Oonttniction  of  maUreueM* 

53,422  feet  B.  M.  miscellaneous  lumber $705.17 

676,000  feet  B.  M.  2  by  4  inch  lumber 8,910.00 

310,000  feet  B.  M.  3  by  6  inch  lumber 4,092.00 

31,400  pounds  9-inch  steel  wire  nails 803. 84 

56,500  pounds  6-inch  steel  wire  nails 1, 446. 40 

9,700  pounds  4-inch  steel  wire  nails 248. 32 

20,500  pounds  No.  10  galvanized  wire 615. 00 

23,000  cords  willow  brush 27,680.15 

Treenails 67.65 

Steamers  and  tugs 4, 662. 99 

Miscellaneous 555. 98 

Provisions 8,582.63 

Payrolls 28,541.40 

Total 86,811.43 

Total  square  feet  of  mattress  built,  2,223,845.    Cost  per  square  foot  at  ways,  $0,039. 

As  the  forgoing  data  relating  to  mattress  construction  applies  to  all  three  works— 
Bondurant,  Kempe,  and  Giles  bends — ^it  is  for  the  sake  of  consolidation  reported 
under  one  head.  Each  work  is  charged  with  the  amount  of  mattress  used.  All 
mattresses  built  at  L' Argent  Bar  and  Kempe  Towhead  were  used  in  Giles  Bend,  but 
those  constructed  at  Hardscrabble  Bar  were  used  as  re(^uired  in  Bondurant  Chute, 
Kempe  or  Giles  bends.  Before  passine  from  the  subject  I  would  state  that  on 
account  of  the  disasters  in  Kempe  Bena  nearly  all  the  mattresses  were  built  much 
stronger  and  consequently  more  expensively  than  heretofore. 

BANK  RBVETHSMT. 

The  quarter  boat  Gamma,  with  a  force  of  100  white  laborers,  left  the  engineer  depot 
in  tow  of  the  tug  GenercU  Vomstock  on  September  4,  and  arrived  in  Giles  Bend  Sep- 
tember 9.  The  sinking  of  mattresses  in  Lower  Giles  Bend,  where  the  levee  was 
threatened,  was  immediately  commenced.  The  force  that  had  been  brought  from 
New  Orleans  rapidly  decreased,  and  the  season  was  yet  too  early  to  obtain  the  labor 
from  the  North  that  comes  south  every  fall  and  winter.  As  a  consequence,  the  sinking 
of  the  mattresses  could  not  be  pushed.  As  a  further  cause  of  delav  the  contractor 
who  was  furnishing  the  rock  for  ballast  was  killed  by  an  accident  at  his  quarry.  He 
left  his  affairs  in  confusion,  and  the  supply  of  ballast  from  this  source  abrnptl;^  failed. 
On  October  2,  aftersinking  301,765  square  feet  of  mattress,  operations  in  this  curection 
had  to  be  suspended  until  the  concrete  ballast  manufactured  last  season  on  Bondu- 
rant Island  had  been  loaded  on  barges. 

From  October  2  to  October  9  the  force  were  jengaged  in  felling  timber  and  clearing 
along  the  bank  which  was  to  be  graded,  unloading  lumber  to  form  the  squares  of  the 
concrete  in  situ  upper  bank  pavement,  and  grading  upper  bank  bv  hand. 

On  October  9  the  Gamma  with  her  force  was  moved  to  Upper  Giles  Bend  and  com- 
menced dressing  and  paving  the  upper  bank  where  the  nver  had  created  a  suffi- 
ciently flat  slope.  This  was  m  acooraance  with  the  approved  project.  About  20,1G8 
square  feet  were  dressed  and  paved  with  either  the  usual  concrete  in  situ  squares  4 
inches  thick,  or  with  concrete  blocks.  In  addition  to  this,  the  original  rock  pavement 
at  several  of  the  spurs  was  taken  up  and  relaid. 

By  October  22  sufficient  ballast  had  been  accumulated  to  resume  the  sinking  of 
mattresses  in  Lower  Giles  Bend,  and  the  Gamma  was  moved  back.  Sinking  of  mat- 
tresses continued  until  November  9^  during  which  time  507,790  square  feet  were  suc- 
cessfully placed.  In  the  meanwhile  the  situation  at  Kempe  was  becoming  very 
serious  and  the  Gamma  was  transferred  to  that  place  on  November  10.  On  November 
27  the  quarter  boat  New  Orleans  was  moved  to  Giles  Bend,  and  commenced  grading 
and  pavii^  upper  bank,  but  an  emergency  developed  at  tne  Bondurant  Bevetment 
and  the  New  Orleans  had  to  be  moved  to  that  point    On  December  13.  the  liver 
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being  too  high  for  work  in  Kempe  Bend,  the  Oamma  was  brought  to  Giles,  and 
between  that  date  and  December  27,  180,000  square  feet  of  mattress  were  sunk,  the 
quarter  boat  returning  to  Kempe  Bend  on  the  latter  date. 

The  quarter  boat  New  Orleara  returned  to  Giles  Bend  on  December  19,  and  until 
DecemtSer  27  was  engaged  in  dressing  and  paving  work  at  the  spurs  in  Ui)per  Giles 
Bend.  The  New  Orleans  was  then  moved  to  Lower  Giles  Bend  and  continued  the 
work  of  grading  and  paving  the  upper  bank,  sinking  additional  mattresses,  etc.,  until 
April  23,  when  the  river  had  risen  to  38.4  on  the  Vicksburg  gauge  and  further  work 
was  impossible. 

Operations  in  Upper  Giles  Bend  this  season  were  confined  to  minor  repairs  to  the 
spurs  and  extending  the  paving  higher  up  the  bank,  where  the  action  of  the  river 
had  caused  the  bank  to  assume  a  sufficiently  flat  slope.  The  pavement  was  extended 
up  to  varying  heights  at  and  between  all  the  spurS  from  No.  5  to  No.  15,  excepting 
No.  14.  The  style  of  pavement  used  was  generally  concrete  in  situ,  4  inches  tnick, 
laid  in  the  ususd  squares,  but  at  Spurs  8,  9,  11,  and  15  it  was  necessary  to  lay  4,368 
sauare  feet  of  concrete  blocks  to  make  a  proper  junction  with  the  work  already  in 
place.  Special  pieces  of  mattress  were  built  to  fit  the  bank  at  Spurs  11  and  12  to 
connect  the  channel  mattresses  with  the  upper  bank  work,  and  a  ribbon  mattress  20 
by  150  feet  was  sunk  near  the  center  line  of  Spur  10  to  cover  a  hole  that  had  cut  out 
back  of  the  channel  mattress.  Between  Spurs  6  and  7  willows  were  planted  to  pro- 
tect the  upper  bank  from  wave  wash.  The  work  described  cost  $4,623.40.  No  anal- 
ysis of  this  portion  of  the  work  is  made,  as  it  partakes  largely  oi  the  diaracter  of 
repairs  and  was  prosecuted  from  time  to  time  when,  for  various  reasons,  the  more 
urgent  and  extensive  work  in  Lower  GUes  Bend  was  temporarily  suspended. 

As  stated,  the  principal,  most  extensive  and  important  work  was  in  Lower  Giles 
Bend,  and  for  the  sake  of  obtaining  fairly  accurate  and  satisfactory  units  on  this  por- 
tion of  the  work,  the  entire  cost  of  all  the  work  done  at  the  spurs  in  Upper  Giles 
Bend  is  given  as  a  separate  item  and  in  a  lump  sum,  thus  clearing  the  field  of  a  factor 
that  mignt  lead  to  confusion. 

With  this  explanation  I  submit  the  following: 


Linear  feet  of  bank  protected,  Lower  Giles  Bend 4,125 

Linear  feet  of  bank  mattresses,  Lower  Giles  Bend 4, 125 

Linear  feet  of  bank  graded.  Lower  Giles  Bend 4,565 

Linear  feet  of  bank  paved.  Lower  Giles  Bend 3,275 

Acres  of  timber  felled  along  bank 100 

ooflr. 

The  total  amount  expended  is  $139,180.52,  divided  as  follows: 

Surveys $39. 58 

Repairs  to  plant , 6, 701. 71 

Care  of  plant 3,176.58 

New  plant 3,519.74 

Miscellaneous 347. 45 

Ck)nstruction  of  revetment 116, 661. 22 

New  Orleans  office 8,734.24 

Total 139,180.52 

Construction  of  revetment  is  subdivided  as  follows: 

Construction  of  mattresses $52, 620. 94 

Towing  of  mattresses 1, 947. 75 

Sinking  of  mattresses 35, 256. 14 

Gra<ling  upper  bank 6, 921. 86 

Paving  upper  bank 14, 985. 72 

Felling  timber  and  clearing  bank 1, 493. 13 

Installation 3, 435. 68 

Total 116,661.22 

Deduct  cost  of  work  in  Upper  Giles  Bend 4, 623. 40 

Total  cost  of  work,  Lower  Giles  Bend 112,037.82 
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OONSTBUCnON  OP  HATTBBBSBB. 

The  details  for  all  of  the  works  have  already  been  riven  in  the  early  part  of  this 
report.  There  were  1,334,700  square  feet  constructed  tor  Lower  Giles  Bend.  The 
cost  of  building  this  amount  of  mattress  was  $52,053.30. 

Cost  per  square  foot,  $0,039. 

Towing  maUresses, 

Bteamer  Newtariy  13  days,  at  $32.09 $417.17 

Tug  Humphreys,  41  days,  at  $26.58 1,089.78 

Tug  OwMtocA,  20  days,  at  $22.04 440.80 

Total 1,947-76 

Average  cost  per  square  foot  for  towing,  $0.00145. 

8inkmg  mattreneB. 

Steamers  and  tu^ $3,173.10 

Lumber,  wire,  wire  nails,  etc 598. 03 

6,545  tons  of  concrete  ballast 15,331.27 

8,461  tons  of  rock  from  Vidalia 7,371.93 

Miscellaneous,  fuel,  lights,  etc 325.00 

Provisions 2,147.20 

Payrolls 5,979.61 

Total 84,926*14 

Average  cost  per  square  foot  to  sink,  $0.02683. 

Cost  of  maitr esses  tn  place, 

Oonstruction  per  square  foot $0. 03900 

Towing  per  square  foot 00145 

Sinking  per  square  foot 02683 

Total  cost  per  square  foot  in  place 06728 

OBADING. 

Hydraulic  grader  No.  3,  transferred  from  the  Third  district,  had  been  extensively 
repaired  and  a  new  hydraulic  grader,  named  No.  5,  built  at  the  engineer  depot  The 
details  relating  to  both  these  graders  will  be  found  in  tlie  report  on  plant  The  two 
graders  were  towed  from  the  enp:ineer  depot  to  Giles  liend.  Grader  No.  5  arrived 
on  November  27  and  commenced  work  the  next  day.  For  a  new  machine  the  per- 
formance of  grader  No.  5  was  surprising,  as  she  continued  at  work  without  breaJc- 
down  or  accident  until  January  28,  when  her  work  was  completed.  Grader  No,  3 
arrived  in  Giles  Bend  on  December  8,  and  commenced  wort  the  following  day. 
Her  performance  was  excellent,  as  she  continued  grading  without  accident  untn  Fer>- 
ruary  21,  when  all  work  required  was  completed.  Each  grader  was  operated  with 
only  a  single  crew  working  ten  hours,  and  one  of  the  most  i)leaHant  features  of  the  past 
season's  work  was  the  satisfactory  performance  of  these  two  machines.  The  upper 
bank  in  Giles  Bend  is  composed  of  sand,  and  from  reading  the  reports  of  other  ais- 
tricts  where  hydraulic  grading  had  been  attempted  on  banks  of  this  kind  it  was 
feared  that  it  would  be  practically  impossible  to  make  a  satisfactory  grade  by  this 
means.  The  results  were  a  pleasant  surprise,  as  one  of  the  smoothest  and  most  uni- 
form grades  that  I  have  seen  wa^  made.  A  portion  of  the  bank  where  the  slope  was 
already  quite  flat  was  graded  by  hand. 

Total  linear  feet  of  bank  graded 4,665 

Linear  feet  graded  by  hyaraulic  graders 8, 665 

Linear  feet  graded  by  hand 900 

Total  cost  of  hydraulic  grading,  including  services  of  tug  and  incidentals. .  $4, 334. 33 

Cost  per  linear  foot  of  mded  bank $1. 19 

Total  cost  of  hand  grading,  including  services  of  tug  and  incidentals $1, 792. 67 

Cost  per  linear  foot  of  gn^ed  bank $1.98 
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PAYINa  WITH  OONGBBTB  IN  BTTU. 

rhe  method  of  laying  this  pavement  on  the  graded  8lox)e  was  the  same  as  last  year, 
except  that  the  cement  beine  stronger  it  was  rSed  in  the  proportions  of  I  part  cement 
to  16  run-of-the-bar  sand  ana  gravel.  The  embedded  wire  mesh  was  omitted  on  the 
upper  half  of  the  graded  slope,  but  in  many  places  the  concrete  was  carried  down  to 
a  junction  and  actually  worked  in  among  the  wiUows  of  the  mattresses.  The  expe- 
rience of  two  years  goes  to  show  that  this  is  the  best  and  cheapest  upper-bank  pave- 
ment that  has  yet  been  invented. 

1,056  barrels  of  cement $2,977.92 

69,600  feet  B.  M.  2  by  4  inch  lumber 870.00 

3,000  tons  of  gravel  and  sand 900.00 

9,900  pounds  No.  10  galvanized  wire 309.87 

1,100  pounds  6-inch  steel  wire  nails 28. 16 

1,000  pounds  4-inch  steel  wire  nails 25.60 

300  pounds  staples 10.50 

Tug  TOdo,  20 (toys, at $20.18 403.60 

Miscellaneous 155.00 

Provisions 918.32 

Payrolls 2,765.94 

Total 9,364.91 

Area  paved,  in  square  feet,  175,600.    Cost  per  square  foot,  $0.0533. 

Fawng  wUh  rock  and  eoncreU  bloeki, 

85  tons  of  rock $185.30 

645  tons  of  concrete  blocks 2,134.95 

T^  !7\7da,6days,  at$20.18 100.90 

Provisions 128.80 

Payrolls .- 339.20 

Total 2,889.15 

Area  paved,  in  square  feet,  20,360.    Cost  per  square  foot,  $0,142. 

WBJJJSG  TXHBSB. 

It  is  not  practicable  to  Bei)arate  the  cost  of  cutting  down  the  trees  from  that  of  log^ 
ginff  such  as  were  likely  to  cave  in  soon,  and  of  clearing  off  the  vines,  underbrush, 
and  logs  from  such  portions  of  the  bank  as  were  to  be  graded.  These  items  aro 
therefore  included: 

Tug  TUda,  5days $100.90 

Miscellaneous 45.90 

Provisions 351.10 

Payrolls 995.23 

Total 1,493.13 

Acres  of  timber  felled,  about  100.    Cost  per  acre,  $14.93. 

INSTALLATION. 

In  the  body  of  this  report^  giving  the  itinerary  of  operations,  will  be  found  the 
reasons  for  the  heavy  expense  of  this  item. 

Proportion  of  moving  plant  from  engineer  depot  at  New  Orleans  to  works.  $1, 698. 43 
Moving  quarter  boat  New  Orleana  from  Hardscrabble  Bar  to  Bondurant 

Island  and  return 321.89 

Moving  quarter  boat  New  Orleans  from  Kempe  Towhead  to  Giles  Bend . . .  301. 90 

Moving  quarter  boat  Gamma  fom  Kempe  Towhead  to  Giles  Bend 225. 00 

Moving  quarter  boat  New  Orleans  from  Bondurant  to  Giles  Bend 284. 22 

Moving  quarter  boat  Delta  from  Hardscrabble  Bar  to  Kempe  TowhcAd . . .  415. 00 

Total 3.246.44 
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It  IB  obyioos  that  the  most  practical  and  useful  unit  of  cost  is  the  linear  foot  of 
protected  bank.  The  total  cost  of  this  season's  work  in  Lower  Giles  Bend  was 
$134,557.12.  This  amount  includes,  besides  other  items  on  which  there  might  be 
difference  of  opinion^  the  sum  of  $10,221.45  for  new  plant  and  repairs  to  plant  It 
is  quite  certain  that  it  is  not  strictly  correct  to  charge  all  of  this  to  one  season's  work 
in  Giles  Bend,  but  when  this  door  is  once  opened  there  is  no  limit  to  discussion,  so 
that  I  will  not  enter  ux)on  it  further  than  to  state  that  these  two  items  add  $2.48  to 
the  cost  of  each  linear  foot  of  protected  bank. 

Gross  amount  expended,  Lower  Giles  Bend $134,657.12 

Gross  cost  per  linear  foot  of  protected  bank '. 32.62 

Amount  expended  construction  of  revetment  in  Lower  Giles  Bend 112, 037. 82 

Cost  per  linear  foot  '^  Constniction  of  revetment^"  Lower  Giles  Bend. . .  27. 16 

PLANT. 

At  date  of  last  report  the  plant  consisted  of  41  pieces.  During  the  year  barges  B, 
Nos.  4, 10,  and  550  nave  been  condemned  and  sold.  New  standard  barges  Nos.  4, 10 
11,  12,  13,  14,  29,  30,  31,  and  32  have  been  built  and  delivered  under  contract  The 
old  wooden  hull  of  the  hydraulic  dredge  The  Bam  has  been  turned  over  to  the  gen- 
eral plant  after  the  machinery  had  been  transferred  to  a  new  steel  hulL  Two  small 
barffes  were  built  in  Bondurant  Chute  for  spedal  work  at  that  place. 

Tne  following  table  gives  the  plant  now  on  hand  and  its  approximate  value  May 
81, 1901: 


daai  of  property. 


Approxi- 
mate 
T&lDe. 


1  Bteamei  (GeneralJohn  Newton) 

Itag  (General  A.  A.  HumphreyB) 

Itag  (General  GomBtock) , 

Itug(TUda) 

1  steam  launch  (Ruby) 

1  dredge  (The  Ram) 

1  hydraulic  grader  (No.  6) , 

Ipfie driver  (No.  32) 

6  quarter  boats  (Alpha,  Beta,  Delta,  Gamma,  and  New  Orleans) 

81  standard  barges 

6  miscellaneouB  oarges  and  UghtezB 

1  warehouse  barge 

1  dry  dock 

1  wooden  hull  (of  The  Ram) 

87  skiffs 

4  camel  docks 

Tools  and  appliances 

Office  furniture 

SurYeylnff  instruments 

Drawuig  Instruments 

Railway  cars  and  track 

Total 


$80,000 

28,00D 

6,000 

8,000 

1.200 

50,000 

20,000 

600 

20,000 

86,000 

1,600 

2,000 

2,000 

600 

870 

1.200 

20,000 

8,600 

^S2 
200 

2,000 


277,070 


Disregarding  small  pieoes,  such  as  skiffs,  lighters,  and  camel  docks,  the  plant  now 
consists  of  48  ]^ieces.  The  acquisition  of  10  new  barges  and  srader  No.  6  accountB 
laiigely  for  the  mcreased  value  of  the  plant,  as  compared  with  Lust  year's  report 

NEW  PLAlfT. 

Six  new  barges  built  under  contract  at  Elizabeth,  Pa.,  have  been  delivered.  These 
baizes  were  of  the  standard  gunwale  type,  124  feet  long,  30  feet  wide,  and  7  feet  7 
inches  deep  at  the  gunwales.  On  account  of  the  difficulty  and  consequent  high 
price  of  getting  the  quality  of  timber  required,  some  experiments  looking  toward  the 
use  of  sai)py  or  inferior  lumber  seemed  to  be  almost  compulsory.  Accordingly  the 
specifications  were  amended  so  as  to  provide  for  the  use  of  creosoted  timber  in  those 
portions  of  the  baizes  most  liable  to  aecay.  While  sufficient  time  has  not  elapsed  to 
justify  a  final  opimon,  the  indications  are  that  the  experiment  will  be  satisfactory. 
These  creosotea  harass  are  numbered  10,  11,  12,  18,  14,  and  29.  No.  12  has  been 
used  as  a  hull  for  grs3er  No.  5. 

The  construction  of  four  more  standard  barges  was  authorized,  and  as  it  vras 
thought  that  the  previous  six  were  sufficient  to  give  all  information  necessary  as  to 
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the  advantages  and  disadvantages  of  creosoting,  it  was  decided  to  have  the  timber 
used  in  the  four  new  barges  treated  with  carbouneum  avenarius.  The  specifications 
were  drawn  acoordinglv  and  the  barges  built  under  contract  at  Madisonville,  La. 
These  barges,  numbered  4,  30,  31,  and  32,  have  been  completed  and  delivered.  As 
with  the  creosoted  barges,  considerable  time  must  elapse  before  final  opinion  can  be 
expressed,  but  so  far  the  barges  have  been  entirely  satisfactory. 

On  account  of  extensive  repairs  to  the  quarter  boats  and  hargeBj  it  was  necessary  to 
build  three  new  camel  docks,  each  J.7  by  40  feet  One  was  built  entirely  of  selected 
cypress,  and  two  of  ordinary  pine  treated  with  two  coats  of  carbolineum.  These 
three  docks  have  been  coupled  together  and  make  practically  a  sectional  dock  capar 
ble  of  lifting  a  standard  barge  or  an}r  gunwhale  craft  30  feet  wide  by  124  feet  long. 

Ten  bateaus,  16  feet  long,  6  feet  wide  by  16  inches  deep  for  levee-protection  pur- 
poses during  high  water  have  been  built;  also  a  calking  nat  40  feet  long  and  10  feet 
wide. 

The  most  important  work  of  the  season  at  the  engineer  depot  was  the  construction 
of  the  new  hydraulic  grader  named  No.  5.  One  of  the  new  creosoted  barges,  No.  12, 
was  taken  as  a  hull  and  was  extensively  reenforced  by  keelsons,  diagonal  braces, 
stanchions,  and  truss  rods  to  support  the  weight  of  the  large  pumps  and  Doiler.  The 
grader  is  equipped  with  a  Heine  safety  boiler  and  two  compound  sur&u;e  condensing 
duplex  pumpmg  engines,  with  the  neoeasary  auxiliary  macninery,  such  as  air  pumps 
and  boiler  feed  pumps.  The  Heine  safety  boiler  was  installed  oy  the  builders  and 
is  generally  described  as  follows:  It  is  of  267  horsepower,  with  natural  draft;  has  2 
shells  36  mches  in  diameter  and  19  feet  4}  inches  long;  has  2  water  legs,  between 
which  are  140  lap-welded  boiler  tubes^  each  3}  inches  in  diameter  and  16  feet  long; 
has  in  each  shell  a  patent  submerged  mtemal  removable  mud  drum  with  blow-on. 
The  boiler  is  set  in  a  marine  settine  with  ornamental  fire  front,  complete,  and  has  a 
smokestack  4  feet  in  diameter  and  70  feet  high.  The  main  pumpmg  engines  are 
Worthinffton  duplex  compound  surface  condensing,  of  which  there  are  two  on  the 
grader,  ^ing  auplicates  a  description  of  one  covers  both.  There  are  two  hig[h- 
pressure  steam  cvhnders,  each  12  inches  in  diameter;  two  low-pressure  steam  cylm- 
ders,  each  20  inclies  in  diameter;  two  double-acting  water  plungers,  each  12  inches 
in  diameter;  all  of  15-inch  stroke.  The  low-pressure  steam  cylinders  are  steam  jack- 
etted,  and  both  the  high  and  low  pressure  steam  cvlinders  are  fitted  with  suitable 
dash  relief  valves  to  regulate  the  cushion  and  length  of  stroke  of  the  engine.  The 
steam  valves  are  of  the  semirotative  circular  type.  The  water  cylinders  are  of  the 
latest  design  and  have  central  outi«ide  packed  plungers  of  cast  iron.  The  steam  and 
water  cylinders  are  connected  by  heavy,  rigid  cast-iron  frames,  which  prevent  any 
liability  of  the  engine  getting  out  of  line,  making  each  machine  "self-contained." 
The  surface  condenser  of  the  latest  improved  design  is  located  in  the  suction  pipe. 
Common  to  both  pumping  engines  is  a  large  main  heater;  also  one  supplementary 
heater  for  utilizing  the  exhaust  from  all  of  the  auxiliary  pumps.  There  are  two 
air  pumps  and  two  boiler  feed  pumps,  steam,  water,  and  vacuum  ^uges,  eneine 
counter,  and  the  necessary  wrenches,  etc.  All  of  the  machinery  is  highly  finished. 
The  grader  is  also  equipped  with  a  4}  kilowatt  generator  and  is  lighted  with 
electricity  throughout.  There  are  also  three  arc  lamps  for  use  on  snore  when 
working  at  night.  Briefly,  hydraulic  grader  No.  5  is  a  most  complete  and  satis- 
factory machine.  While  the  boiler  was  installed  under  contract  by  the  manufac- 
turer,  the  pumping  machinery,  suction  and  discharge  pipes,  and  all  other  connec- 
tions were  mstallea  by  day  labor.  That  a  ^^ood  job  was  done  is  proven  by  the  fact 
that  not  a  day  was  lost  from  breakdowns  dunng  the  entire  season's  work.  The  main 
pumps  here  described  have  each  a  capacity  for  delivering  steadily  1,000  gallons  of 
water  per  minute  under  a  pressure  of  175  pounds  per  square  inch,  with  a  piston  speed 
not  exceeding  100  feet  per  minute,  while  being  operated  with  a  boiler  pressure  oi  150 
pounds  per  square  inch.  The  boiler  and  pumping  engines  are  inclosed  in  a  cabin 
100  by  25  by  17  feet,  and  in  this  cabin  or  house  are  large  and  roomy  quarters  for  a 
double  crew.  Grader  No.  5  is  quite  different  from  Nos.  1,  2,  3,  and  4  in  nuuiy 
respects,  among  which  may  be  mentioned  that  the  suctions  are  not  in  a  well,  but  are  so 
arranged  that  mey  can  be  raised  and  lowered  into  the  river  on  the  side  of  the  grader 
that  is  away  from  the  bank.  This  also  allows  the  baskets  or  strainers  to  be  cleaned 
frequently.  While  not  belonging  strictly  to  the  machinery  of  the  grader,  I  would 
mention  the  use  of  ordinary  pipine  coimected  with  flexible  joints  as  a  substitute  for 
the  expensive  and  perishable  ruober  hose.  Both  graders  No.  3  and  No.  5  were 
equipped  with  300  feet  of  5-inch  pipe  in  lengths  of  20  feet,  coupled  together  with  the 
Moran  universal  coupler.  The  use  of  this  pipe  was  in  the  nature  of  an  experiment, 
but  the  results  were  entirely  satisfactory,  ana  with  the  exception  of  one  or  two  lengths 
of  4-inch  hose  in  the  immediate  vicinity  of  the  face  of  tne  bank  being  graded  the 
pipe  was  used  exclusively  and  as  a  matter  of  preference  by  the  grading  crews* 
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Repair  work  duiine  the  past  season  has  been  very  extensive.  In  my  last  report  I 
said  in  reference  to  the  plant  in  g^eral:  "There  is  not  a  skiff,  barge,  quarter  boat, 
tag,  or  steamer  that  does  not  require  work  more  or  less  extensive/'  Tne  following 
is  the  detail  of  repair  work: 

Steamer  C^enerat  John  Newton. — Docked:  hull  thoroughly  scraped  and  given  two 
coats  of  coal  tar.  Machinery  overhauled,  boiler  .repaired,  wheel  rebuilt,  new  stem 
bulkhead  put  in  and  decks  calked.  New  canvas  roof  put  on,  pilot  house  repaired, 
and  new  smoke  stacks  put  up.  Boat  painted  and  current  repairs  made  during  the 
year.    Cost,  $1,056.17. 

Steam  launch  Ruby, — Docked;  hull  calked;  6  outriggers,  10  feet  under  shear 
plank,  12  feet  top  shear  plank,  26  feet  nosing,  1  fore  hood,  new  apron,  and  1  rake 
plank.    Cost,  $88.95. 

Tug  OenercU  A.  A,  Humphreys, — Docked;  hull  scraped  and  painted.  Main  engine 
overhauled.  New  packing  rings  for  high  and  low  pressure  pistons  made  and  fitted 
and  exhaust  pipe  to  condenser  repaired.  Journal  boxes  refitted  with  anti-friction 
metal  and  bored  to  fit  shaft.  New  crank  shaft.  Excentrics  fitted  and  keyed  to  shaft. 
New  crank  pin  brasses  fitted  to  connecting  rod,  and  new  balance  and  pinch  wheel 
combined  fitted  to  forward  end  of  shaft.  New  cast-iron  bushing  fitted  to,  shaft  in 
stem  bearing  and  thrust  bearing  repaired  and  connected  to  hausing  of  engine  bv 
l^inch  rods.  Boiler  fitted  with  surface  blow-off  and  bottom  blow-off  fitted  with 
perforated  pipe;  new  lower  boiler  front  put  in,  and  top  and  back  plates  of  new 
Dridge  walls  lumished  and  fitted.  Auxiliary  pumps,  boiler  feed  pumps,  and  com- 
bined circulating  and  air  pumps  overhauled  and  repaired;  valves  planed  and  seats 
faced.  Iron  floor  of  fire  room  repaired;  new  stovepipe  of  No.  18  iron  put  in  and 
new  tin  tobe  fitted  in  place  from  pilot  house  to  gone  in  engine  room.  New  Crosby 
single  bell  whistle  put  up;  new  wneel  furnished  ana  fitted  on  shaft;  new  balanced 
ruduler  built  and  fitted  in  place;  boat  painted  and  current  repairs  made  during  the 
year.    Cost,  $1,419.56. 

Ikig  Oeneral  ComMock. — Docked;  new  chock  around  fontail;  guards  patehed  and 
calked;  sides  sheathed  with  No.  16  iron;  bottom  coal  tarred;  new  crank  shaft  put  in 
and  fitted  to  shaft  and  pinch  wheel;  current  repairs.    Cost,  $399.52. 

Quarter  boat  Alpha, — Docked ;  numerous  gravmg  pieces  put  in  gunwales;  40  feet  new 
guards;  roof,  cabin,  nosing,  and  skylights  overhaiued;  side,  rake,  and  bottom  calked. 
Cost,  $245.52. 

Quarter  boat  Gamma. — Docked;  6  new  gunwales  on  sides;  new  rakes  and  head 
blocks  on  both  ends;  new  deck  beams  forward  end  of  house;  bottom,  sides,  rakes, 
and  forward  end  of  house  calked;  ofl&ce  enlaived;  new  drafting  table  put  in  ana 
alterations  made  to  ofi&cers'  quarters;  new  enameled  wash-down  closet  put  m  and  boat 
painted  inside  and  out.    Cost,  $1,743.89. 

Quarter  boat  Delta, — Docked;  three  new  streaks  of  gunwales  and  one  streak  of  bot- 
tom planking  put  on  each  side;  ends  of  all  floor  timbers  renewed;  entire  new  rakes 
put  on  both  ends;  new  guards  and  new  decking;  bottom,  sides,  and  rakes  calked; 
lx)ttom  coal  tarred;  boat  painted  inside  and  out,  and  all  new  timbers  given  two  coats 
of  carbolineum.    New  bath  tub  put  in.    Cost,  $1,700.88. 

Quarter  boat  New  Orleans, — One  hundred  and  forty-four  outriggers;  368  feet  of  nos- 
ing; 368  feet  of  lower  shear  plank;  368  feet  of  upper  shear  plaxik;  1,840  feet  of  deck- 
ing; 2  head  blocks;  10  cavils;  8  hanging  fenders;  5  side  plank;  1  hood;  deck  and 
sides  calked  and  boat  painted  inside  and  out    Cost,  $1,073.76. 

PUe  driver  No.  SS. — New  nosing  on  cabin  and  sides  and  rakes  calked.    Cost,  $22. 

Qrader  No,  S, — Docked;  bottom  and  sides  calked;  new  I-beam  foundation  under 
pumps;  ends  of  deck  beams  repaired;  new  gunwales;  new  covering  board;  new  hog- 
chain  brace;  roof  repaired;  mam  pumps  repaired  by  putting  in  two  new  water  cylin- 
ders; 1  new  high-pressure  steam  cylinder;  a  new  electric  plant  was  installed.  Cost, 
$2,902.84. 

Barge  No,  1, — ^Docked  and  calked;  5  bottom  plank;  1  gunwale;  11  rake  plank;  2 
plank  shear;  1  head  block;  75  pieces  decking;  1  new  hatch  cover;  deck  sheathed; 
2  iron  bitts  put  in  place  and  barge  painted.    Cost,  $505.60. 

Barge  No.  $, — ^Docked;  bottom,  sides,  and  rakes  calked;  7  rake  plank;  6  graving 
pieces;  2  hateh  covers  repaired  and  two  double  bitts  put  on  head  blo(^.  Cost, 
$248.61. 

Barge  No,  S, — ^Docked;  bottom,  sides,  and  rakes  calked;  deck  repaired,  calked,  and 
sheathed  with  2-inch  plank;  14  rake  plank j  new  top  head  block  at  each  end;  5  new 
hateh  combings;  26  new  iron  bitts;  deck,  sides,  and  rake  painted.    Cost,  $727.21. 

Barge  No.  6. — ^Thirty-one  graving  pieces;  50  feet  new  gunwales;  sides  and  rakes 
calked;  sides  painted.    Cost,  $379.71. 
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Barge  No,  6, — Docked;  bottom,  sides,  and  rakes  calked;  ends  of  gunwales  cutoff 
and  new  rakes  built;  new  head  block  on  each  end:  new  springing  floor  timbers  put 
in  at  each  end;  sides  sheathed  with  2-inch  plank;  deck  sheathing  repaired  and  barge 
painted.    Cost,  $559.55. 

Barge  No.  7. — ^Thirty-two  graving  pieces;  13  rake  plank;  hatch  gratings  repaired; 
sides  and  rakes  calked'.    Cost,  $208.10. 

Barge  No.  8. — Forty-four  graving  pieces;  6  rake  plank;  1  gunwale;  sides  and  rakes 
calked.    Cost,  $204.46. 

Barge  No.  9, — Nineteen  rake  plank;  15  graving  pieces;  sides  and  rakes  calked. 
Cost,  $269.50. 

Barge  No.  16. — Two  new  hatch  combings;  2  rake  plank;  20  graving  pieces;  12  iron 
bitts  fitted  to  deck;  dunnage  in  hold;  deck,  rakes,  and  sides  calked.    Cost,  $425.87. 

Barge  No.  17. — Five  pieces  rake  plank  put  in;  4  seams  on  sides  and  rakes  calked. 
Cost,  $34.52. 

Barge  No.  18  {cargo  barge). — ^Ten  new  rake  plank;  27  filling-in  pieces  put  in 
rakes  and  3  rake  timbers  renewed;  deck  and  gunwales  repaired;  14  graving  pieces; 
sides  and  rakes  calked  and  painted;  new  roof  put  on  house.     Cost,  $^.81. 

Barge  No.  19. — Both  ends  of  gunwales  cut  off;  70  feet  of  gunwales  put  in;  entire 
new  rake  at  each  end;  deck  repaired  and  covering  board  put  on;  sides,  rakes,  and 
deck  calked.    Cost,  $809.37. 

Barge  No.  £0. — Docked;  bottom,  sides,  and  rakes  calked;  new  top  head  block 
on  each  end;  new  rakes  on  each  end;  80  feet  top  gunwales  put  in;  entire  set  new 
deck  beams;  new  deck;  deck  sheathed;  26  iron  bitts  fitted  to  deck;  10 graving  pieces; 
8  hatch  combings  and  new  gratings;  barge  painted.     Cost,  $929.65. 

Barge  No.  fSl. — Docked;  two  seams  in  bottom,  and  butts  of  all  bottom  plank 
calked;  deck,  side,  and  rakes  calked;  4  pieces  new  ^n wales;  25  pieces  rake  plank; 
115  feet  plank  shear;  125  pieces  decking;  106  stanchions  under  deck  beams.  Cost 
$473.65. 

Barge  No.  ^2. — Docked;  butts  of  bottom  plank  calked;  sides  and  rakes  calked; 
rakes  repaired  and  6  new  rake  planks  put  in  on  one  side;  entire  new  rake  on  other 
end;  comer  irons  repaired  and  replaced;  14  new  graving  pieces  fitted  to  gunwales. 
Cost,  $375.44. 

Barge  No.  SS. — ^Docked;  six  seams  on  bottom  calked;  sides,  rakes,  and  deck 
calked;  new  deck  put  on  and  sheathed;  gunwales  repaired;  new  rake  on  each  end. 
Cost,  $488.23. 

Barge  No.  24  {cargo  barge). — Docked;  bottom,  sides,  and  deck  calked;  floor  tim- 
bers reenforced;  deck  patched  and  braced  with  4  truss  rods;  gunwales  repaired  and 
barge  painted.    Cost,  $661.71. 

Barge  No.  26. — Sides  and  rakes  calked;  3  graving  pieces;  put  in  sides;  8  iron  bitts 
bolted  in  place;  hatch  combings  and  gratings  repaired.    Cost,  $540.44. 

Barge  No.  26. — Kakes,  sides,  and  deck  calked;  comer  irons  repaired  and  placed; 

2  pieces  gunwales;  8  rake  plank;  15  graving  pieces;  1  plank  shear;  98  pieces  decking; 

3  natch  combings  repaired,  and  barge  painted.    Cost,  $364.48. 

Barge  No.  27. — Ends  of  gunwales  cut  off  and  repaired;  70  feet  gunwales  put  in; 
rakes  and  head  blocks  repaired;  14  graving  pieces;  140  pieces  decking;  all  hatch 
combings  renewed;  deck,  sides,  and  rakes  calked.    Cost-,  $790.37. 

Barge  No.  28.— 8he&thing  on  deck  repaired.    Cost,  $8.25. 

Warehouse  barge. — Docked;  bottom,  sides,  rakes,  and  deck  calked;  2  pieces  gun- 
wales; sheathing  repaired;  rake  ends  of  gunwales  cut  off  and  new  rakes  built;  deck 
beams  repaired;  new  deck  on  each  end  and  side  of  house;  house  and  roof  repaired 
and  painted.    Cost,  $521.71. 

Dry  dock, — Docked;  bottom,  sides,  rake,  and  end  calked;  3  streaks  sheathing 
put  in  on  each  side;  all  bottom  plank  refastened  and  keelson  timbers  bolted  through 
bottom;  9  cross  timbers  bolted  to  keelson  timbers;  gate  and  end  repaired;  4  graving 
pieces  put  in  and  dock  painted.    Cost,  $423.23. 

CUBRBNT  RBPAIBS. 

These  comprise  miscellaneous  odd  jobs,  necessary  to  maintaining  the  plant,  such 
as  new  cavils,  iron  bitts,  work  on  doors  and  windows  of  boats,  ice  TOzes,  stovepipes, 
skiffs,  etc.    Cost,  $467. 

CABB  OV  FLAMT. 

The  cost  of  caring  for  the  plant  during  the  year  was  $8,323.80,  which  includes 
supervision  at  engineer  depot,  watching,  cleaning  out  baiges,  shifting  lines,  spars,  etc. 
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CONDITION  OP  PLANT. 

The  plant  is  generally  in  good  condition  and  there  are  but  few  pieces  that  now 
reqaire  extensive  repairs.    I  may  say  that  it  is  now  in  that  condition  tnat,  with  proper 
care,  skill,  and  attention,  the  cost  of  maintenance  and  repair  can  be  reduced  to  the 
minimum,  probably  less  per  annimi  than  10  per  cent  of  its  present  value. 
Very  respectfully,  your  obedient  servant, 

.H.  S.  Douglas,  AMittant  Engineer, 
Maj.  G.  McO.  Dbbby, 

Corps  of  Engineers,  U,  S,  A, 


Appendix  4  E. 

BEPOBT    of    MB.    A.    F.    WOOLLET,   JR.,   ARSI8TANT    ENGINBER,   ON  IMFBOVKMIENT  OF  THE 
ATCUAFALATA   AND  BED  BIVEBS,  LOUISIANA. 

New  Obleans,  La.,  May  i,  1901. 
Sib:  I  have  the  honor  to  submit  the  following  report  of  operations  for  works  under 
my  local  chaige  during  the  period  from  May  1,  1900,  to  May  1,  1901: 

IMFBOVING  ATCHAFALATA  AND  BED  BIVEBS,  LOUISIANA. 

Alckafalaya  sill  dams. — No  work  has  been  done  on  these  structures  during  the 
period  covered  by  this  report 

The  usual  annual  surve]^  was  made  to  show  the  condition  of  the  sill  dams  and 
vicinity.  The  result  of  this  survey  shows  no  alarming  change  since  the  date  of  last 
report,  the  condition  being  practiially  the  same  and  still  pointing  to  the  advisability 
of  reenforcine  these  structures  by  the  addition  of  aprons  on  the  deep  sides. 

I  do  not  believe  that  additional  dams  are  necessary  at  this  time,  and  it  is  quite 
probable  that  they  may  not  be  for  some  time  if  the  existing  structures  are  reenf  orced 
as  indicated. 

DBEDGING. 

Old  River. — ^The  dredge  Ram  took  the  field  on  August  20  and  was  employed  during 
intermittent  periods  up  to  September  11,  after  which  date  no  further  dredging  was 
necessary. 

The  season's  dredging  was  very  short  and  confined  entirely  to  cutting  a  channel 
across  the  bar  at  the  mouth  of  Red  River.  The  total  field  cost  of  maintaining  navi- 
gation through  Old  River  was  $920. 

Number  of  cubic  yards  of  material  handled  by  the  dredge  and  by  scouring  in 

the  channel  due  to  dredging 60, 000 

Number  of  cubic  yards  actually  handled  by  the  dredge 24, 000 

Number  of  days  of  actual  dredging 6 

Number  of  daysdredse  was  in  the  field 23 

Cost  per  cubic  yard  of  material  handled  for  actual  dredging  time $0. 013 

Cost  per  cubic  yard  of  material  handled  for  full  dredging  season  that  dredge 

had  to  remain  in  the  field $0,038 

Cost  per  cubic  yard  for  material  moved  from  channel  by  dredging  and  by 
scouring  due  to  dredging $0. 015 

Navigation  was  maintained  during  the  season,  a  clear  channel  depth  of  7  to  9  feet 
throughout  the  season,  except  for  a  short  period  of  two  or  three  aays  when  there 
was  not  more  than  5^  feet  across  the  shoaling  immediately  in  advance  of  the  dredge. 


Dredge  Ram. — ^The  machinery  was  transferred  from  the  old  hull  to  the  new  steel 
hull  and  a  cabin  built  over  name. 

In  placing  the  machinery  on  the  new  hull  steel  saddles  for  supporting  boilers  were 
built  and  riveted  to  deck.  New  steam  pipe  was  put  in  where  necessary.  The  cen- 
trifugal }>ump  was  fitted  with  new  shaft  and  pump  runner.  One  boiler  was  repaired 
by  patching.  A  new  propelling  wheel  was  built  of  22  inches  greater  diameter  than 
Uie  old  wheel.  General  repairs  of  a  minor  nature  were  made  to  the  machinery  where 
necessary.  New  suction  pipe  from  cutter  head  to  pump  and  new  discharge  jnpe 
from  pnmp  to  dischaige  openings  in  side  of  hull  were  built  and  installed.    A  new 
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denser  having  been  in  the  hold  on  the  old  hull. 

The  suction  pipe,  dischai^ge  pipe,  exhaust  pipe,  and  patching  of  boiler  were  done 
by  contract;  all  other  work  waa  done  at  the  engineer  depot  by  hired  labor  under  the 
supervision  of  the  master  of  the  dredge. 

Biyrds  crossing  and  other  bars  in  the  Mississippi  River  bdow  Vtckshurgf  Miss. — ^There 
was  a  navigable  channel  of  good  width  across  all  of  these  bars  and  no  dredging  was 
necessary  auring  the  season. 

I  take  pleasure  in  making  special  mention  of  the  efficient  manner  in  which  Mr. 
R.  H.  Bolen,  master  of  the  Hanij  executed  the  work  of  transferring  the  machinery 
from  the  old  to  the  new  hull;  also  to  the  very  satisfactory  manner  in  which  Mr. 
C.  N.  Vosburg,  cranesman,  performed  the  duties  as  acting  master  of  the  Ram  during 
the  greater  part  of  the  season  when  the  master  was  away  on  other  duty. 
Very  respectfully,  your  obedient  servant, 

A.  F.  WooLLEY,  Jr.,  Assistant  Engineer, 

Maj.  G.  McC.  Dekby, 

Corps  of  Engineers,  U,  S.  A. 


Appendix  4  F. 

REPORT  OF  MR.  A.  F.  WOOLLEY,  JR.,  ASSISTANT  ENGINEER,  ON  MANTTFACrURX  OF  OONCRBTE 

BALLAST. 

New  Orleans,  La.,  May  i,  X90X, 

Sir:  I  have  the  honor  to  submit  the  following  report  of  operations  relative  to  the 
manufacture  of  concrete  ballast  at  Kempe  Towhead  for  the  period  from  May  1, 1900, 
to  May  1,  1901. 

It  was  decided  to  make  concrete  for  ballast  for  this  season  on  practically  the  same 
general  lines  as  was  adopted  for  the  previous  season  and  descrioed  in  detail  in  last 
year's  report. 

Certain  modifications  were  made  as  to  size  of  blocks,  method  of  feeding  concrete 
mixer,  and  method  of  loading  ballast  on  barges,  viz: 

The  concrete  blocks  were  molded  6  by  18  inches  by  8  feet,  or  6  cubic  feet,  as  against 
3  cubic  feet  of  last  season,  thus  gi\dng  double  the  storage  capacitv  in  a  given  area, 
reducing  the  labor  of  moving  the  machine  forward,  laying  track,  and  setting  up 
molds. 

As  to  the  concrete  mixer,  the  old  mixer  was  fitted  with  automatic  device  for  feed- 
ing in  the  cement,  the  sand  and  gravel  being  fed  by  hand  as  was  done  last  season. 

A  new  automatic-feeding  concrete  mixer  of  300  tons  capacity  was  purchased  from 
the  Drake  Machine  Company,  of  Chicago.  This  machine  was  delivered  about  two 
months  after  the  date  promisea,  and  when  it  did  arrive  the  feeding  device  was  imprac- 
ticable of  operation,  necessitating  alterations  in  the  field  and  causing  much  delay. 
Alteration  and  reinstallation  of  the  feeding  device  was  made  in  the  neld  from  my 
own  design,  after  which  the  machine  proved  thoroughly  satisfactory  both  as  to 
capacity  and  ability  to  properly  feed  and  incorporate  the  aggregate  in  the  desired 
proportion. 

The  loading  device  was  a  looped  cable  tramway,  one  end  of  the  loop  extending  on 
a  trestle  out  into  the  water  and  alongside  of  which  trestle  barges  were  moored  while 
being  loaded. 

The  cars  were  of  steel,  dumping  to  either  side,  and  were  operated  back  and  forth 
or  around  the  loop  in  trains  oi  three  or  more  by  means  of  a  grip  car,  the  loaded  and 
empty  trains  being  brought  to  and  from  the  loop  way  by  means  of  spur  tracks  lead- 
ing into  the  molding  yard,  this  latter  beine  done  by  hand  or  horse  power.  The 
molding  yard  and  spur  tracks  were  locatea  so  as  to  give  a  gentle  grade  inclined 
toward  the  loop  way.  The  looped  way  was  run  from  the  lowest  side  of  the  molding 
yard  on  a  level  grade  to  the  loading  trestle  or  pier  in  order  to  be  able  to  load  bai^ges 
until  the  river  reached  a  stage  which  would  flood  the  lower  part  of  the  molding  yard: 
this  necessitated  a  dump  of  15  to  20  feet  from  the  cars  to  the  barges  for  low  s&ges  of 
the  river,  and  proved  to  be  too  rough  handling  for  newly  made  ballast  having  a  pro- 
portion of  1  part  cement  to  16  or  17  parts  of  sand  and  gravel. 

The  large  percentage  of  waste  due  to  this  latter  cause  proved  uneconomical,  and 
this  method  of  loading  was  abandoned.  The  waste  due  to  this  method  of  loading 
can  be  remedied  in  two  wavs,  first,  by  carrying  the  cars  down  to  the  barges  on  an 
adjustable  incline  built  of  olcl  barges  and  thus  r^uce  the  height  from  which  the  bal- 
last is  dumped  onto  the  barges;  or,  second,  by  increasing  the  proportion  of  cement 


Digitized  by 


Google 


358   EEPORT  OF  THE  OHIEF  OF  ENGINEERS,  U.  8.  ARMT. 

per  ton  enough  to  cover  the  percentage  of  loss  due  to  dumping  from  the  greater 
height  and  to  give  the  concrete  more  age  before  loading.  Neither  of  the  above  solu- 
tions are  to  my  mind  as  satisfactory  as  making  the  concrete  on  barges,  molding  into 
blocks  about  6  by  18  inches  by  8  feet  (just  as  they  have  been  on  the  bar),  the 
barge  being  covered  over  by  a  layer  of  these  blocks  and  other  layers  being  superim- 
posed until  the  desired  load  for  a  barge  was  obtained,  the  adjacent  layers  to  be  sepa- 
rated by  a  flooring  of  1-inch  boards  to  uniformly  distribute  the  load  over  the  top  of 
the  layer  beneath  and  to  prevent  the  fresh  upper  layer  from  adhering  to  the  one 
below. 

The  material  (sand  and  gravel)  would  be  brought  or  pumped  to  the  mixer,  which 
would  be  located  on  a  barge,  the  concrete  going  direct  from  the  mixer  to  molds  on 
the  barge  to  be  loaded. 

To  make  concrete  on  barges  has  always  been  considered  to  be  a  method  that  offered 
the  greatest  poBsibilities  for  making  a  cheap  concrete  for  ballast,  but  heretofore  the 
limited  number  of  barges  in  the  district  has  prevented  a  due  consideration  of  Una 
side  of  the  Question.  During  the  period  covered  by  this  report  a  number  of  new 
baiiges  have  been  added  to  the  fleet,  and  it  has  been  possible  to  conduct  some  experi- 
ments looking  to  the  making  of  ballast  on  barges,  as  follows: 

First,  an  experiment  was  made  to  determine  if  concrete  could  be  made  on  barges 
in  solid  layers  4  inches  thick  and  separated  (jelly-cake  fashion)  by  intervening  layers 
of  sand  and  gravel,  the  gravel  to  answer  the  double  purpose  of  separating  the  adjacent 
layers,  and  for  subsequent  use  to  make  concrete  slara  in  situ  for  upper  bank  pavement 

This  method  proved  to  be  entirely  unsatisfactory  from  two  causes.  Fuvt,  there 
was  a  large  amount  of  waste,  due  to  breaking  the  solid  layers  into  sizes  convenient 
for  use;  and  second,  there  was  such  a  large  amount  of  debris  (sand  and  waste  con- 
crete) on  the  barge  as  to  make  it  very  expensive  to  handle  the  lower  layer,  this 
expense  increasing  with  the  number  of  layers  on  a  bar^. 

Second,  an  experiment  was  conducted  to  determine  if  concrete  could  be  made  on 
baives  in  blocks  4  by  12  by  18  inches,  molded  with  their  greatest  dimensions  parallel 
to  the  deck,  the  several  layers  to  be  separated  by  intervening  layers  of  sand  as  in 
experiment  No.  1.  This  experiment  proved  to  be  subject  to  the  same  objections  as 
the  continuous  layers  in  experiment  No.  1,  there  bemg  a  large  amount  of  debris, 
whidi  made  the  nandling  expensive  and  a  laige  amount  of  waste  and  breakage, 
owing  to  itxe  failure  of  the  lower  layers  to  dry  out  and  harden  sufficiently  to  be 
handled  within  a  period  of  time  which  the  limited  number  of  baiges  made 
nece^ary. 

Third.  An  experiment  was  conducted  to  determine  the  practicability  of  making 
concrete  on  barges  in  the  same  molds  as  were  used  on  the  bar.  The  deck  was  cov- 
ered with  bloclffl  6  by  18  inches  by  8  feet,  molded  on  their  6  by  18  inch  side;  other 
layers  were  superimposed,  the  several  layers  being  separated  by  a  flooring  of  1-indi 
boards,  the  boards  serving  the  double  purpose  of  uniformly  dit^tributin^  the  load 
over  the  top  of  a  lower  layer  and  preventing  the  upper  layer  from  adhering  to  the 
one  below. 

This  method  proved  to  be  very  satisfactory  and  more  economical  than  any  other 
so  far  tried.  Three  layers  were  placed  one  on  top  of  the  other  on  a  bai^ge,  giving  a 
load  of  about  450  tons  for  a  barge. 

This  system  of  molding  leaves  a  space  of  1}  to  2  inches  between  adjacent  blocks 
after  ^e  molds  are  removed;  allows  the  blocks  to  dry  out  and  harden  from  all  sides; 
insures  the  earliest  date  at  which  the  necessary  degree  of  hardness  can  be  obtained; 
allows  of  the  thorough  tamping  which  is  necessary  to  give  a  solid  and  compact  con- 
crete; permits  of  operating  with  the  smallest  possible  number  of  barges,  owing  to  the 
shorter  period  in  which  the  concrete  hardens  enough  for  use.  There  is  no  debris  (in 
the  way  of  sand  and  gravel)  and  finally,  there  was  a  much  smaller  percentage  of 
waste  tnan  was  possible  in  either  experiment  No.  1  or  No.  2. 

As  I  have  stated  before,  the  waste  due  to  the  use  of  this  method  (No.  3)  was  less 
than  for  No.  1  or  No.  2.  It  must  of  necessity  be  much  less  than  the  method  of  mak- 
ing concrete  on  the  bar,  breaking  into  smaller  pieces  in  the  molding  yard,  after- 
wards loading  on  cars  or  wagons  and  then  on  a  bar^^e,  thus  making  two  unnecessary 
handlings  of  the  concrete  after  molding  and  before  it  is  ready  for  use. 

This  method  did  in  continuous  operation  for  a  period  of  fifteen  days  in  the  month 
of  March  cost  $1,785  per  ton  on  barges,  after  breaking  and  ready  for  use,  the  details 
of  the  cost  being  approximately: 

Per  ton. 

Plank  to  separate  the  several  layers  (assuming  that  they  were  used  four 

times) ^.042 

Labor  to  lay  plank  in  position 007 

Labor  to  set  up  molds 030 

Labor  to  operate  mixer 082 
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Ijabor  to  place  concrete  iii  molde  and  tamp 036 

For  supervision 000 

For  subsistence 160 

For  care  of  plant 025 

For  cement 840 

Labor  to  break  blocks  into  pieces  of  45  to  75  pounds 035 

Labor  to  remove  planks  between  layers 013 

For  contingencies  and  sundry  expenses,  10  per  cent 162 

Total  per  ton 1.785 

I  feel  confident  that  this  price  should  hold  good  throughout  a  season — if  anything 
reduced — in  so  far  as  the  above  figures  are  deduced  from  the  actual  working  cost 
with  a  small  force  and  under  disadvantageous  circumstances. 

As  to  the  cost  of  making  concrete,  I  was  not  in  charge  of  or  personally  familiar 
with  the  work  at  that  time,  and  in  experiments  No.  1  and  No.  2  the  data  at  hand  are 
not  such  as  would  justify  tne  in  making  a  detailed  statement  of  cost,  the  work  having 
been  carried  on  so  intermittently  and  being  so  intimately  connected  with  the  loading 
of  sand  for  upper-bank  pa^•ement. 

However,  it  is  apparent  from  the  field  records  that  the  total  cost  per  ton  on  board 
barges  was  approximately  $2.05,  and  that  the  total  cost  after  breakmg  up  the  layer, 
loss  due  to  wa-^te,  removmg  s-and  and  gravel  used  as  a  separating  medium,  the  total 
cost  per  ton  when  ready  for  use  must  have  been  upward  of  12.50. 

The  total  number  of  tons  of  concrete  made  on  the  bar  was  10,050,  and  the  average 
cost  was  $1,782,  including  all  of  the  heavy  cost  of  installation,  numerous  delays  due 
to  various  causes  in  the  beginning  of  the  season,  and  the  interruption  due  to  a  rapid 
rise  in  the  river  and  a  suspension  of  the  work  in  December. 

1  have  worked  out  in  detail  the  cost  of  making  concrete  on  the  bar  for  a  period  of 
ten  days  in  November,  the  last  month  I  was  in  personal  charge  of  this  work,  and  the 
average  of  the  several  items  entering  into  the  cost  of  a  ton  of  concrete  on  the  bar  was 
as  follows: 

Cost  per  ton. 

Cement ^l  81R6 

SufHjrvision 0524 

Carrying  and  feeding  cement  into  mixer OKiS 

Operating  mixer,  including  engineer,  stoker,  and  fuel,  water,  oils,  etc 0491 

Feeding  sand  and  gravel  to  mixer .  1514 

Laving  track  and  moving  machine  forward 0(572 

Subsistence 1440 

Tamping,  etc 0627 

Care  of  plant 0160 

Total  cost  per  ton 1 .  3877 

Total  number  of  tons  made  during  tliis  period  Tten  days) 1, 728 

Average  number  of  tons  made  per  day  during  tnis  period 178. 2 

Minimum  number  of  tons  made  any  one  day 123 

Maximum  number  of  tons  made  any  one  day 205 

Minimum  cost  per  ton  for  any  one  day $1 .  28 

Maximum  cost  per  ton  for  any  one  day $1. 587 

Statement  of  expenditures  at  Kempe  Towhead, 

Plant  purchased $7,271.65 

2,739  barrels  of  cement  used  at  Bondurant,  Kempe  Bend,  Giles  Bend,  and 

on  hand  in  the  field 7,723.98 

Half  of  service  of  steamer  Ruby  charged  to  making  concrete  ballast 393. 24 

4,003  tons  of  concrete  ballast  loaded  on  barges,  at  $0.954 3, 8 1 8. 95 

1,577  cubic  vards  gravel  loaded  on  barges,  at  $0.365 576. 57 

2,650  tons  of  concrete  made  on  barges,  at  $1.95 5, 167. 50 

10,050  tons  of  concrete  made  on  the  bar,  at  $1.782 17, 909. 10 

1,500  barrels  of  cement  on  hand  at  New  Orleans,  at  $2.57 3, 955. 00 

Total 46,815.99 
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Money  expended  othenuise  than  in  making  concrete. 

Plant $7,271.65 

Cement  on  hand  or  used  at  Bondurant,  Kempe  Bend,  and  Giles  Bend ...  11, 678. 08 

Loading  sand  and  gravel 576. 57 

Loading  ballast 3, 818. 95 

Service  of  steamer  iJu^jy  chargeable  to  Bondurant  Chute 393. 24 

Total 23,739.39 

Amount  expended  exclusively  in  making  concrete 23, 076.60 

Average  cost  of  all  concrete  made  on  ba^es,  per  ton 1. 95 

Average  cost  of  all  concrete  made  on  bar,  per  ton 1. 782 

Average  cost  of  all  concrete  made  this  season,  per  ton 1. 817 

Very  respectfully,  your  obedient  servant, 

A.  F.  VVooLLEY,  Jr.j 

AssiMant  Engmeer. 
Maj.  G.  McC.  Dkrby, 

Corps  of  Engineers,  U,  &  A, 


Appendix  4  G. 

BBPOBT  OF  MB.  W.  B.   KNOBLOGH,  SUPERINTENDBMT  OF  LEVKBB. 

New  Orleans,  La.,  May  1,  1901. 
Sir:  I  have  the  honor  to  submit  the  following  report  on  levee  work  that  was  done 
in  the  Lower  Tensas,  Atchafalaya,  Lafourche,  Barataria,  Pontehartrain,  and  Lake 
Borgne  Levee  districts  for  and  during  the  period  extending  from  May  1, 1900,  to  May  1 , 
1901: 

CONSTRUCTION. 

A  special  feature  in  the  construction  of  levees  was  that  more  than  400,000  cubic 
yards  of  embankment  have  been  put  in  place  by  machinery,  and  at  a  lower  cost  thwi 
the  work  could  have  been  done  by  either  scrapers  or  wheelbarrows.  However,  the 
bulk  of  the  work  was  done  by  the  usual  methods  of  construction. 

The  weather  during  the  year  has  been  favorable  for  levee  building,  and,  therefore, 
there  now  remain  but  a  very  few  delinquent  contracts. 

MUCK  OR  BASE  DITCHES. 

Where  the  existing  embankment  was  known  or  expected  to  be  leaky  a  muck  or 
base  ditch  was  cut  at  the  river  slope  before  it  was  enlarged.  There  were  few  such 
cases. 

REPAIRS. 

Beginning  in  the  spring  and  continuing  throughout  the  summer  and  during  a  part 
of  the  fall  the  work  of  repairing  the  levees  was  done.  These  repairs  consi^tea  in 
cutting  and  removing  all  the  weeds  and  high  grass,  grubbing  the  roots  of  all*  trees 
and  bushes,  restoring  rain  and  wave  wash,  r^odding  places  where  there  was  no 
grass,  and  draining  the  borrow  pits. 

The  levee  board  of  each  district  repaired  one-half  of  the  levee  line  in  their  district 
The  repair  of  the  other  half  was  done  by  the  United  States. 

SUPERVISION. 

I  was  assisted  in  my  supervision  of  the  United  States  levee  work  in  the  Fourth 
district  by  four  general  inspectors:  Mr.  L.  E.  Lion  for  the  Lower  Tensas  district, 
Mr.  J.  Z.  Hardee  for  the  Atchafalaya  district,  Mr.  W.  C.  Barton  for  the  Lafourche 
and  Pontchartrain  districts,  and  Mr.  John  Klorer  for  the  Barataria  and  Lake  Borgne 
districts. 

These  men  have  directed  all  the  surveys,  all  the  repair  work,  and  they  have  meas- 
ured up  all  completed  levee  construction  work  and  have  certified  to  the  completion 
of  all  contracts. 
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They  have  inspected  their  levee  lines  once  a  month,  and  at  the  end  of  each  month 
they  have  submitted  reports  on  the  condition  of  the  levee  line,  on  the  extent  of  the 
cavmg  of  the  bank,  and  on  the  progress  of  both  repair  and  construction  work. 

To  see  that  the  specifications  were  properly  carried  out  in  the  construction  of 
levees,  an  inspector  was  assigned  to  as  manv  levees  as  he  could  conveniently  take 
charge  of.  He  kept  a  daily  record  of  the  forces  employed,  and  the  work  accom- 
plished, and  submitted  ten-day  reports  of  the  same. 

PKOTBCniON  AQAINBT  HIGH  WATER. 

At  this  date  the  river  has  barely  gotten  oat  of  its  banks,  and  therefore  no  pro- 
tection work  has  been  necessary. 

INSPBCnON. 

I  have  inspected  twice  or  more  the  entire  levee  line  in  the  Fourth  district.  My 
inspection  trips  have  been  made  on  a  bicycle,  and  I  have  been  accompanied  in  each 
levee  district  oy  the  general  inspector  of  that  district.  On  these  trips  a  study  of  the 
condition  of  the  levee  line  and  the  banks  has  been  made. 

LOWEB  TENSAB  LBVEB  DISTRICT. 

At  the  date  of  last  annual  report  the  following  levees  under  contract  had  not  been 
completed:  Stockbridge  (659  It.),  £speranza,  sections  1  to  4  (711  B.);  Esperanza, 
sections  16  and  17  (713  R.) ;  Glasscock,  lot  1  (724  R. ),  and  Glasscock,  lot  2  (725  R. ). 
Of  these,  the  completion  of  lots  1  and  2  of  Glasscock  levee  is  of  more  than  usual 
importance.  The  levees  in  question  run  through  an  uninhabited  swampy  section, 
and  as  water  stands  against  the  land  slope  of  these  levees  during  floods,  any  work 
of  protection  against  high  water  is  very  expensive  on  account  of  the  diflBculty  of 
access  to  these  levees,  and  all  the  earth  used  for  protection  a^inst  high  water  must 
be  transport*  d  in  boats  from  some  distance  or  from  the  opposite  side  of  the  river. 

A  portion  of  the  Pittsfield  levee  (691  R.),  enlargement  work,  crosses  an  arm  of 
Lake  Concordia.  That  part  of  the  lake  on  the  land  side  of  the  levee  can  not  be 
drained,  and  as  water  remains  for  the  entire  year  against  the  land  slope  of  the  levee, 
it  was  anticipated  that  there  might  be  some  crayfish  holes  under  the  levee.  A  muck 
or  exploration  ditch  was  dug  and  exposed  several  crayfish  holes  running  across  and 
under  the  base  of  the  levee,  one  of  which  was  at  least  4  inches  in  diameter.  Where 
these  holes  were  found  the  section  of  the  old  levee  was  cut  away  and  then  refilled. 
The  finding  of  such  large  crayfish  holes  through  the  base  of  this  levee  shows  the 
importance  of  draining  all  borrow  pits. 

For  the  first  time,  the  entire  amount  of  the  allotment  set  aside  for  levee  construc- 
tion has  been  expended  in  enlarging  the  existing  levee,  and  thus  a  longer  length  of 
the  levee  has  been  worked  on  and  the  condition  of  the  levee  consequently  shows 
greater  improvement. 

During  tne  year  very  little  levee  has  been  abandoned  on  account  of  caving  banks, 
and  only  one  new  levee  has  been  built  in  this  district.  This  levee  was  built  by  the 
State  authorities  at  Greens  (721  R.)  and  occasioned  the  abandonment  of  2,593  linear 
feet  of  levee  originally  built  oy  the  United  States  and  embracing  30,(XX)  cubic  yards. 

Of  the  total  130.60  miles  of  effective  levee  on  May  1,  1901,  there  are  491,545  linear 
feet,  or  93.10  miles,  built  wholly  or  in  part  by  the  United  States. 

At  Kempe  Bend  surveys  were  made  to  determine  the  best  and  most  economical 
location  for  a  new  levee.  Two  lines  were  located  and  leveli'  taken  over  them.  In 
addition  to  surveying  these  lines  and  making  a  few  modifications  to  them,  lateral 
cross  lines  were  run  at  distances  from  1,000  to  1,200  feet  apart  to  fully  develop  the 
topography. 

ATCHAFALATA  LEVKB  DISTRICT. 

Of  the  incomplete  contracts  at  the  date  of  the  last  annual  report  all  have  been  sat- 
isfactorily completed  except  Devall,  section  3  (823  R.),  and  Cypress  Hall  levee  (828 
R. ),  which  works  were  abandoned  by  the  contractor  on  September  1,  1900. 

The  enlarging  of  the  existing  levee  was  the  only  levee  construction  work  done  by 
the  United  States  during  the  year.  The  building  by  the  State  authorities  of  a  new 
levee  at  each  of  the  following  places,  Barbre  (763  R.),  Limerick  (835  R.),  Evergreen 
(857  R.),  Elba  (859  R.),  and  boulou9ue(859R.)  have  occasioned  the  abandonment 
of  11,571  linear  feet  of  levee,  embracmg  195,682  cubic  yards. 

Of  the  128.26  miles  of  effective  levee  there  are,  on  May  1, 1901, 464,953  linear  feet, 
or  88.04  miles,  built  wholly  or  in  part  by  the  United  Statea 
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LAFOURCHB  LEVEE  DISrSICT. 

All  levee  construction  work  undertaken  by  the  United  States  during  the  year  was 
the  enlaivement  of  the  existing  levee. 

Soniat  levee  (848  R.)  was  built  by  a  land  dredge.  This  dredge,  which  is  self- 
propelling,  works  from  a  portable  track  on  the  berm  of  the  levee. 

llie  machinery  of  the  dredge  rests  on  a  platform  of  30  by  50  feet.  This  platform 
is  on -wheels  ana  runs  on  a  track  of  27  feet  gauge.  The  boom,  which  is  80  feet  in 
length,  is  set  at  an  upward  inclination  of  30  jdegrees  and  swings  in  an  arc  of  about 
120  degrees. 

There  is  at  the  elevated  end  of  the  boom  a  bucket  of  3  cubic  yards  capacity.  This 
bucket,  which  is  supported  by  two  1-inch  wire  cables,  consists  of  two  steel  pans, 
shaped  somewhat  like  the  pans  of  wheel  scrapers.  These  pans  are  on  an  iron  frame 
on  which  there  are  a  series  of  sheaves. 

The  winding  and  unwinding  of  one  of  the  cables  on  these  sheaves  causes  the  cloe- 
ing  and  opening  of  the  bucket.  The  other  cable  is  used  for  lifting  and  lowering  the 
bucket  These  cables  are  led  to  two  drums  through  a  set  of  sister  sheaves  attached 
midway  on  the  boom. 

The  closing,  the  raising,  and  the  swinging  of  the  dipper  to  the  dump  follow  in  con- 
secutive order  from  the  continuous  winding  of  the  caDies  about  the  drum. 

The  State  authorities  built  a  new  levee  at  Marrero  (960  R.),  which  caused  the 
abandonment  of  815  linear  feet  of  levee  embracing  12,404  cubic  yards. 

Of  the  82.06  miles  of  effective  levee,  there  are  on  May  1, 1901, 354,484  linear  feet,  or 
67.14  miles,  built  wholly  or  in  part  by  the  United  States. 

BABATARIA  LEVEB  DIBTBICP. 

The  United  States  built  a  new  levee  at  Schaefer  (1038  R. )  1,070  feet  lone.  All  the 
other  levee  construction  work  undertaken  by  the  United  Stat^  consisted  oi  enlai^ng 
the  existing  levee. 

Work  at  Kodey  Extension  levee  (1036  R.)  was  interrupted  by  high  water  on  March 
23,  1901. 

The  new  levee  built  at  Schaefer  (1038  R.),  and  a  new  levee  built  by  the  State 
authorities  at  each  of  the  following  places,  Barrios  (991  R.),  John  Bowers  (1029  R. ), 
and  Smith  (1037  R. ),  have  caused  the  abandonment  of  6,660  linear  feet  of  levee  con- 
taining 51,000  cubic  yards. 

Of  tne  71.87  miles  of  effective  levee  on  May  1, 1901,  there  are  208,265  linear  feet,  or 
S9.44  miles,  built  wholly  or  in  part  by  the  United  States. 

FONTCHARTRAIN  LEVEB  DISTRICT. 

All  work  has  been  completed  and  there  now  remains  no  contract  in  force. 

Burtville  (847  L.),  Woodstock  (848  L.),  Manchac  (848  L.),  Granada  (849  L.), 
Hermitage  (850  L. ),  and  Towles  (851  L. )  levees  were  built  by  machinery.  Two  dif- 
ferent machines  were  used.  The  one  which  did  the  work  successfully  is  the  same 
as  the  one  described  as  building  the  Soniat  levee  (848  R. )  in  the  Lafourche  district. 

The  United  States  built  two  pieces  of  new  levee  at  Monroe  (892L.)  aggregating  872 
linear  feet  of  new  levee.  All  other  levee  construction  work  done  by  the  United 
States  consisted  in  enlarging  the  existing  levee. 

The  State  authorities  built  a  new  levee  at  Southport  (956  L.) .  The  construction  of 
this  levee  by  the  State  authorities,  and  of  the  new  levee  at  Monroe  (892  L. )  by  the 
United  States,  caused  the  abandonment  of  2,542  linear  feet  of  levee,  embracing  32,670 
cubic  yards. 

Of  the  125.73  miles  of  effective  levee  there  are  on  May  I,  1901,  519,799  linear  feet, 
or  98.44  miles,  built  wholly  or  in  part  by  the  United  States. 

LAKE  BORONE  LEVEE  DISTRICT. 

There  is  now  no  contract  in  force  for  levee  construction,  for  all  such  work  has  been 
completed. 

All  the  levee  construction  work  done  in  this  district  by  the  United  States  was  the 
enlargement  of  the  existing  levee,  except  at  Edgecombe  (1024  L.) ,  where  anew  levee, 
8,021  feet  long,  has  been  built.  This  new  levee,  as  well  as  those  built  by  the  State 
authorities  at  Point  a  la  Hache  (1010  L.),  Pinaud  (1018  L.),  Zettwoh  (1024  L.),  and 
Point  Pleasant  (1028  L),  caused  to  be  abandoned  14,805  linear  feet  of  levee,  contain- 
ing 27,800  cubic  yards. 

Of  the  71.63  miles  of  effective  levee  there  are  on  Mav  1,  1901,  173,517  linear  feet, 
or  32.86  miles,  which  were  built  wholly  or  in  part  by  the  United  States 
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The  following  is  a  table  of  the  previous  history  of  each  length  of  levee  which  has 
been  abandoned  by  the  oonstniction  of  new  levees  from  May  1, 1900,  to  May  1, 1001: 


Name. 

Miles 
below 
Cairo. 

District 

LeBgih. 

By  whom 
built 

Whenbnllt 

By  whom  en- 
laiged. 

When 
en- 
larged. 

Green 

721  R. 

768  R. 

835  R. 

857  R. 

857  R. 

859  R. 

859  R. 

859  R. 

960  R. 

960  R. 

991  R. 

991  R. 
1,029  R. 
1,037  R. 
1,088R. 

892  L. 

956  L. 

956  L. 

956  L. 
1,010L. 

1,018L. 

1,024  L. 
1,024  L. 
1,028  L. 

Lower  Tensas. 

Atchafalaya.. 

do 

do 

do 

do 

do 

Fui, 
2.593 
549 
8,180 
3,160 
1,572 
1,670 

United  States 
State 

1887-88 

Before  1874.. 
Before  1866.. 

United  States 
State 

1894-95 

Barbre 

1892 

Limerick 

do 

United  States 
do 

do 

1892 

Evergreen 

1S91 

1894 

Elba 

Before  1879.. 
do 

United  States 

1894-95 

Do 

do 

Soulouque  .... 
Marrero 

:::::dS::::.... 

Lafourche 

do 

Barataria...  . 

do 

do 

do 

do 

Pontchartrain 

do 

do 

do 

LakeBoigne.. 

do 

do 

do 

do 



1,500 
390 
425 
400 

1,528 

8,060 
571 
U6 
872 

1,860 
140 
180 
353 

1,817 

100 
8,095 
9,440 

do 

do 

United  States 

1894-96 

do 

do 

United  States 
State 

1897 

Do 

1886 

State 

United  States 
State 

1898 

Barrois 

1892 

1896 

Do 

1877-78 

1879 

1897 

John  Bower . . . 

do 

do 

do 

do 

do 

do 

do 

do 

Property  own- 
ers. 
do 

Smith 

1890 1 

Schaefer 

1890 '- -- 

Monroe 

1885 

United  States 
State 

1896 

Sonthport 

Do 

1863 

1896 

1871 

...,do 

1894 

Do 

1895 

Point   a   la 

1880-81 

Not  known . 
do 

State 

1892^98 

Hache. 
Pinaud 

Zettwoh 

Edgecombe.... 
Point  Pleasant. 

do 

do 

do 

do 

, 

The  location  of  the  line  at  Green  (721  R.).  on  which  the  abandoned  levee  was 
built  by  the  United  States  in  1887-88,  proved  to  be  an  unwise  one,  for  the  reason 
that  the  life  of  this  levee  was  only  thirteen  years  instead  of  twenty,  and  the  differ- 
ence in  cost  in  building  on  this  line  and  on  a  line  where  the  life  of  the  levee  would 
have  been  twenty  years  would  have  been  small.  The  expenditure  of  the  money  in 
enlarffing  this  levee  by  the  United  States  in  1894-95  was  justifiable,  for  the  reason 
that  tne  cost  of  the  enlargement  was  less  than  one-quarter  of  the  cost  of  a  new  levee, 
and  the  enlarged  levee  served  for  six  years. 

The  levees  abandoned  by  the  construction  of  new  levees  at  Barbre  (763  R.)  and 
Limerick  (835  R.)  were  built  by  the  State  authorities  more  than  twenty  3;ear8  ago 
and  enlarged  by  the  same  in  1892.  The  cost  of  enlaiigement  per  year  of  their  service 
was  less  than  one-twentieth  of  the  cost  of  a  new  levee. 

The  levees  abandoned  at  Evergreen  (857  R. )  were  built  by  the  United  States  in 
1891  and  1894.  Their  locations  were  mistakes  in  judgment,  as  the  lives  of  these 
levees  have  been  less  than  ten  years. 

The  levees  abandoned  by  the  building  of  new  ones  at  Elba  (859  R. )  and  Soulouque 
(859  R. )  were  built  by  the  State  authorities  more  than  twenty  years  i^o  and  enlarged 
by  the  United  States  in  1894-95.  The  cost  of  the  enlargement  per  year  of  the  service 
of  the  enlarged  levees  was  less  than  one-twentieth  of  the  cost  of  the  new  levees. 

Of  the  815  feet  of  levee  abandoned  at  Marrero  (960  R. ),  390  feet  were  built  by  the 
State  authorities  in  1897  as  a  wing,  and  were  not  expected  or  intended  to  have  a  life 
of  twenty  years;  the  other  425  feet  were  built  in  1886  and  enlarged  in  1898  by  the 
State  autnorities.  From  records  of  the  bank  lines  from  1868  to  1897  the  location  of 
that  part  of  the  levee  built  in  1886  appeared  safe  and  the  enlargement  in  1898  justifi- 
able; but  on  June  7,  1900,  an  unusual  caving  of  the  bank  occurred,  and  the  recession 
of  the  bank  on  that  day  was  greater  than  the  recession  for  twenty  years  previous. 

The  new  levee  at  Barrios  caused  the  abandonment  of  400  feet  of  levee  built  by  the 
United  States  and  1,523  feet  built  by  the  State  authorities.  The  jMirt  built  by  the 
State  authorities  has  had  a  life  of  over  twenty  years,  but  the  part  built  by  the  United 
States  proved  an  error  in  the  choice  of  location,  as  the  life  of  this  part  of  the  levee 
was  only  eight  years.  The  enlai^ment  of  a  part  of  this  levee  in  1896  by  the  United 
States  and  the  otiier  part  by  the  State  authorities  in  1897  were  justifiable,  as  the  cost 
of  the  enlargement  per  year  of  service  of  the  enlai^ged  levee  was  less  than  one- 
twentieth  of  the  cost  of  a  new  levee. 

Smith  (1,037  R.)  and  Schaefer  (1,038  R.)  new  levees  caused  the  abandonment  of 
levees  built  by  the  State  authorities.  The  levees  abandoned  had  lives  of  only  ten 
years. 

The  new  pieces  of  levee  built  at  Monroe  (872  L.)  were  not  due  to  the  recession  of 
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the  bank,  but  on  account  of  the  lack  of  material  on  river  side  with  which  to  enlaree 
the  old  levee.  The  old  levee  was  built  by  the  State  authorities  in  1886,  and  comd 
have  been  considered  as  being  on  a  permanent  line  had  there  been  enough  material 
to  enlarge  it  to  the  increased  grade.  The  enlargement  of  this  levee  by  the  United 
States  in  1894  was  juf^tifiable,  as  its  cost  per  year  of  service  was  lees  than  one- twentieth 
of  the  cost  of  a  new  levee. 

The  levee  abandoned  by  the  construction  of  a  new  levee  at  Southport  (956  L. )  was 
built  more  than  twenty  years  ago,  except  180  feet  of  a  wing  of  a  levee  built  in  1895. 
Only  the  curtain  of  a  new  levee,  and  not  the  wins,  is  built  with  the  expectation  of 
giving  twenty  years'  service.  The  cost  of  the  enlargement  of  this  abandoned  levee 
per  year  of  service  of  the  enlarged  levee  was  less  than  one>twentieth  of  the  cost  of  a 
new  levee. 

The  new  levee  built  at  Point  a  la  Hache  (1,010  L.)  was  built  on  a  making  bank, 
and  nearer  to  the  river  than  the  abandoned  levee.  It  was  built  mostly  for  the  pur- 
pose of  addmg  a  park  to  the  town  of  Point  a  la  Hache. 

The  old  levees  abandoned  by  the  construction  of  new  levees  at  Pinaud  (1,018  L.), 
Zettwoh  (1,024  L.),  Edgecombe  (1,024  L.),  and  Point  Plearant  (1,028  L.)  were  built 
by  the  property  owners,  and  nothing  is  known  of  the  history  of  their  construction. 
Very  resi)ectfully,  your  obedient  servant, 

W.  E.  Knobloch, 
JwaioT  Engineer  SupermtendmL 

Maj.  G.  McC.  Dfkbv, 

Cm^  of  Engineers,  U.  &  A* 
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ANNUAL  REPORT  OF  THE  MISSOURI  RIVER  COMMISSION  FOR  TEE 
FISCAL  YEAR  ENDING  JUNE  SO,  1901. 

MlSSOUBI  BlYEB  COMinSSIOK, 

St.  Louis  J  Mo,^  Jvly  i,  1901. 
Sib:  The  Missouri  River  Commission  has  the  honor  to  submit  here- 
with its  annual  report  for  the  fiscal  year  ending  June  30, 1901.^ 

OBGANIZATION  AND  MEETINGS  OF  THE  OOMMISSION. 

No  change  occurred  in  the  membership  of  the  commission  during 
the  year. 

The  duties  of  the  secretary  were  performed  by  Capt.  Charles 
Keller,  Corps  of  Engineers,  until  April  27, 1901,  when  he  transferred 
these  duties,  pursuant  to  Special  Orders,  No.  88,  Headquarters  of  the 
Army,  Adjutant-General's  OflSce,  Washington,  April  16,  1901,  to  the 
president  of  the  commission,  who  has  since  performed  them. 

The  commission  held  three  sessions  during  the  past  year — July  12, 
at  St.  Louis;  Sept.  8-20,  on  board  the  U.  S.  snag  boat  C.  R.  Suter^ 
when  a  tour  of  inspection  was  made,  and  January  15,  1901,  at  St. 
Louis,  Mo. 

APPROPRIATIONS  AND  ALLOTMENTS. 

The  sundry  civil  act  approved  June  6, 1900,  contained  the  following 
items: 

For  improving  the  MisBOuri  River  from  its  mouth  to  Sioux  Citjr,  Iowa:  For  con- 
tinuing the  improvement,  including  salaries  and  expenses  of  the  Missouri  River  Com- 
mission, two  hundred  and  fifty  thousand  dollars,  to  be  expended  under  the  direction 
of  the  Secretary  of  War  in  the  improvement  of  the  river  at  such  localities  as  may  be 
absolutely  necessary  in  order  to  preserve  existing  improvements  and  to  prevent 
threatened  damage  near  Rulo,  Nebraska,  and  other  points;  said  work  to  be  done 
according  to  plans  and  specifications  to  be  made  by  the  Missouri  River  Commission 
and  approved  by  the  Chief  of  Engineers. 

Improving  Osage  River,  Missouri:  For  completing  construction  of  lock  and  dam, 
one  hundred  and  forty-six  thousand  dollars. 

At  its  meeting  on  July  12,  1900,  the  commission  recommended  the 
following  allotments,  which  received  the  approval  of  the  Secretary  of 
War  August  1, 1900: 

For  work  near  Rulo,  Nebr $66,000 

For  work,  local  works  above  Kansas  City  Mo.  (to  be  distributed  approx- 
imately as  follows:  At  Omaha  and  Council  Bluffs,  |4,000;  at  St  Joseph, 

Mo.,  $10,000;  at  Nebraska  City,  Nebr.^  $17,000) 31,000 

For  work,  local  works  below  Kansas  City,  Mo.  (to  be  distributed  approx- 
imately as  follows:  Above  mouth  of  Idttle  Blue  River,  $15,000;  above 
Glasgow,  Mo.,  $12,000;  near  Rocheport,  Mo.,  $10,000;  at  Howards  Bend, 

above  St.  Charles,  Mo.,  $10,000) 47,000 

For  work  in  first  reach 65,000 

For  work  operating  snag  boat 15, 000 

For  surveys,  gauges,  physical  data,  etc 7, 000 

For  office  and  traveling  expenses  and  salaries  of  commission 20, 000 

Total 250,000 

^  For  list  of  appendixes  see  page  332. 
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maae,  wim  ine  approval  oi  tne  L;niei  ot  JCingineers  ana  i5>ecretary  ot 
War: 

November,  1900,  a  transfer  was  made  to  the  allotment  for  "Local 
works  above  Kansas  City,  Mo.," 

From  "AtRulo,  Nebr" $388.  12 

Januarv,  1901,  a  transfer  was  made  to  the  allotment  for  "L#ocaI 
works  below  Kansas  City,  Mo.," 

From  First  reach" , $7,612.84 

GAUGES  AND  PHYSICAL  DATA. 

On  the  Missouri  River  14  water  gauges  were  maintained  until 
November  30,  and  8  until  March  30,  when  on  account  of  the  failure 
of  the  pending  river  and  harbor  bill  in  Congress  it  became  neces- 
sary to  nusband  all  available  funds,  and  the  entire  gauge  service  was 
discontinued. 

At  16  of  the  regular  gauge  stations,  however,  which  are  located  on 
railroad  bridges,  the  bridge  management  have  consented  to  supply 
copies  of  their  records. 

Weekly  reports  from  three  gauges  on  the  river  above  Sioux  Cit3% 
Iowa,  have  been  furnished  through  the  courtesy  of  the  engineer 
oflScer  in  charge. 

In  the  office  the  gauge  records  were  placed  in  form  for  permanent 
preservation  as  hvarographs  and  yearly  cards. 

The  printing  of  a  fourth  pamphlet  in  a  series  of  Stages  of  the  Mis- 
souri River,  covering  the  five  years  ending  December  31, 1899,  was 
suspended  after  lacing  three-fourths  completed  until  additional  funds 
become  available. 

The  commission  has  maintained  no  gauges  since  April  1  except  those 
kept  up  bv  watchmen  in  care  of  property  at  Gasconade  boat  yard  and 
at  Lock  No.  1,  Osage  River. 

BF.MOVAL  OF  OB8TRU0TION8. 

The  snag  boat  Charles  R.  Suter  was  in  commission  from  July  27  to 
October  29,  during  which  time  she  performed  two  tours  of  snagging 
duty,  one  as  far  as  St.  Joseph,  Mo.  (479  miles),  and  one  to  Boonville, 
Mo.  (205  miles).  On  the  way  down  from  St.  Joseph  in  September, 
she  was  used  for  an  inspection  of  the  river  by  the  commission.  Scarcity 
of  funds  necessitated  her  being  laid  up  in  her  regular  winter  quar- 
ters in  the  mouth  of  Tennessee  River  on  October  29,  where  she 
remained  in  charge  of  a  small  crew  until  March  21,  when  in  order  to 
further  reduce  the  expense  of  her  care  she  was  taken  to  Chester,  HI., 
and  through  the  courtesy  of  Captain  Burr,  United  States  Engineers, 
was  laid  up  with  the  inactive  fleet  of  the  Mississippi  River  improve- 
ment between  the  Ohio  and  Missouri  rivers,  in  the  care  of  two  watcnmen. 

During  the  year  she  pulled  and  destroyed  423  snags,  removed  10 
piles,  cut  569  trees  liable  to  become  snags,  removed  8  drift  piles,  and 
ran  1,935  miles. 
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Ihe  statistics  of  commerce  were  collectea  entirely  by  correspond- 
ence, there  beinff  no  funds  available  for  personal  investigation. 

Commencing  late  in  the  grain-carrying  season  an  old  line  of  trans- 
portation between  St.  Louis  andRocheport,  Mo.  (215  miles),  was  revived 
by  a  new  company.  Their  single  boat  was  Well  adapted  to  the  trade 
and  the  enterprise  has  been  a  successful  one.  The  freight  offerings 
have  exceedea  the  capacity  of  a  single  boat  and  the  company  has  add^d 
a  small  auxiliary  steamer  to  their  line.  It  is  understood  that  the  com- 
pany is  substantially  financed  and  that  it  is  contemplating  the  building 
of  steel  hulls  for  the  trade. 

For  statistics  of  the  commerce  during  the  calendar  year  1900  and 
comparisons  with  previous  years  see  report  of  Ajiisistant  Engineer  A. 
H.  Blaisdell,  Appendix  B. 

OONSTRUOnON. 
OMAHA  BEACH. 

A  reenforcement  of  the  two  jnle  dikes  on  the  left  bank  near  the 
mouth  of  Pigeon  Creek,  built  in  May,  1900.  became  necessary  on 
account  of  damage  due*to  scour,  as  was  reported  in  the  Annual  Report 
of  1900.  This  was  accomplished  in  August  and  September  by  placing 
76  fascines  4  feet  in  diameter  by  20  feet  long  in  the  upper  dike,  and  160 
in  the  lower  dike. 

The  revetment  of  the  right  bank  in  the  vicinity  of  Florence  Lake^  a 
small  amount  of  work  on  which  had  been  performed  in  May  but  its 
completion  deferred  until  after  the  June  hign  water,  was  built  between 
August  26  and  October  6.  A  transfer  of  some  accumulated  construc- 
tion material  to  the  lower  works,  where  it  was  needed  for  immediate 
use,  enabled  the  revetment  to  be  extended  1^884  feet  in  length,  when 
about  1,000  feet  only  had  been  contemplated  m  the  allotment 

NEBRASKA   CITY  REACH. 

At  the  beginning  of  the  fiscal  year  a  breach  existed  in  the  curved 
end  of  Dike  Ko.  5,  Dike  No.  1  had  been  flanked,  and  much  of  the  curtain 
of  Dikes  Nos.  1,  2,  3,  and  5  required  renewal  or  repair.  The  project 
adopted  contemplated  the  closure  of  the  breaches  and  general  repair 
of  tne  dikes,  a  small  extension  in  length  of  Dikes  Nos.  1  and  2,  the 
building  of  abattis  work  connecting  the  lower  radial  of  Dike  No.  5 
with  the  shore  bar  to  induce  further  deposit,  and  the  building  of  a  new 
longitudinal  dike  above  Dike  No.  1  to  direct  the  flow  advantageously 
to  the  series  of  dikes  below.  This  work  was  all  accomplished  by 
November  26,  excepting  the  extension  of  Dike  No.  2,  which  was  foun' 
unnecessary  after  the  effects  of  the  extension  of  Dike  No.  1  had  bee 
made  manliest. 

The  longitudinal  dike  is  of  a  new  design;  it  is  a  5-row  pile  struct' 
spaced  10  feet  between  centers,  as  usual,  and  supports  a  susper 
mattress,  which  crests  on  the  fourth  row  of  piles  from  the  upst: 
side  at  a  height  of  8  to  5  feet  above  standara  low  water.    The 
eiple  contemplated  in  its  design  was  that  the  space  under  the  susp 
mattress  would  soon  fill  with  deposit,  making  a  solid  earth  si 
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already  protected  by  the  mattress  from  scour  above  and  from  overfall 
below,  and  that  after  one  or  two  floods  the  main  bank  would  from 
deposit  induced  by  the  curtains  be  moved  out  to  the  line  of  the  dike, 
thus  effecting  in  one  process  the  building  up  of  a  new  bank  and  its 
subaqueous  revetment. 

RITLO  REACH. 

The  approved  project  contemplated  the  revetment  of  7,200  to  8,000 
lineal  feet  of  the  left  bank  in  Rush  Bottom  Bend  above  Rulo,  Nebr. 

The  point  of  commencement  of  the  work  was  designed  to  be  close 
under  a  shore  bar  then  existing  at  the  head  of  the  bend,  but  when 
ready  to  begin  work  changes  in  flow  had  washed  the  shore  bar  awajr 
and  the  main  bank  was  exposed  2,150  feet  farther  upstream,  necessi- 
tating an  equal  change  in  the  location  of  the  head  of  the  revetment. 

A  paucity  of  available  working  plant  prevented  the  commencement 
of  the  work  until  October  17. 

On  November  17  running  ice  compelled  the  withdrawal  of  the  plant 
to  winter  harbor  until  March  81,  ana  although  nearly  one-third  of  the 
mattress  revetment  was  woven  on  the  ice,  interruptions  from  inclement 
weather  and  from  failure  to  receive  stone  as  required  were  so  frequent 
that  it  was  not  until  May  13  that  5,280  lineal  feet  of  the  revetanent 
were  completed.  The  cost  of  the  work  per  lineal  foot  under  these 
conditions  exceeded  the  estimate,  which,  together  with  the  necessity 
of  taking  all  the  floating  plant  to  Gasconade  for  stomge,  made  neces- 
sary by  the  fact  that  no  appropriation  was  made  for  the  coining  year, 
compelled  the  cessation  of  the  work  when  one  mile  of  revetment  bad 
been  finished. 

ST.  JOSEPH  REACH. 

Operations  on  this  reach  consisted  of  the  construction  of  two  short 
lines  of  abatis  for  fairing  out  a  deep  pocket  in  the  bank  line  in  the 
vicinity  of  the  Floyd  School  and  the  protection  by  fascine  work  of 
their  shore  connections;  also  the  construction  of  a  longitudinal  dike 
with  suspended  mattress,  located  at  the  foot  of  the  revetment  completed 
last  year,  to  divert  the  flow  as  far  as  possible  out  of  the  deep  bend 
below; 

The  available  funds  would  only  permit  the  dike  to  be  built  330  feet 
in  length.  Its  mattress  is  80  feet  in  width  near  the  shore  and  incivases 
to  150  feet  and  holds  the  increased  width  to  32  feet  beyond  the  stream- 
end  bent.  The  crest  of  the  mattress  on  the  saddle  wales  is  3.15  foot 
above  standard  low  water  and  the  top  of  the  dike  is  13.95  feet  abov*^ 
the  same  standard.  The  work  was  completed  between  dates  of  Novi  \\\ 
ber  5  and  December  7. 

LITTLE  BLUE  REACH. 

The  approved  project  in  this  reach  provided  for  the  closing  of  the 
breach  in  dike  2A,  reported  in  the  la^t  annual  report;  the  building  of 
a  cross  dike  on  the  left  bank  400  feet  in  length.  1,900  feet  above  2A; 
the  construction  of  two  short  dikes  on  the  rignt  bank  located  about 
7,000  feet  above  bankhead  3A,  with  a  view  of  arresting  local  erosion, 
and  closing  a  narrow  chute  which  followed  the  right  bank  down  to  the 
bankhead,  and,  in  order  to  make  the  bankhead  more  effective  upstream, 
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direct  chord  flow  by  building  500  lineal  feet  of  revetment  from  the 
lower  end  of  the  bankhead  downstream. 

In  July  dike  2A  was  again  flanked  and  when  ready  to  begin  its 
repair  the  breach  had  widened  to  117  feet  and  the  main  bank  had  receded 
103  feet  from  old  bent  No.  1,  and  the  cost  of  the  repairs,  which  were 
completed  November  5,  largely  exceeded  the  estimates. 

The  short  dikes  on  the  right  bank,  4A,  117  feet  in  length,  and  5A, 
114  feet  in  length,  the  revetment  below  the  bankhead,  and  the  radial 
dike  and  pile  extension  above,  except  as  regards  the  quantity  of  scour 
stone  at  tne  outer  wall,  were  completed  according  to  plans. 

The  cross  dike  above  dike  2A  was  not  built,  on  account  of  exhaus- 
tion of  funds. 

GLASGOW   BEACH. 


The  principal  work  performed  on  the  reach  was  the  building  of  a  T 
dike  in  Wilhoite  Bend,  about  halfway  between  bankheads  5C  and  6C, 
when  the  bank  had  receded  to  a  considerable  distance.  It  is  composed 
of  a  8-row  stem  dike  353  feet  long  from  the  bank,  carrying  at  its  end 
a  longitudinal  6-row  dike  with  starling,  131  feet  long  over  all.  Both 
i'^  ^  of  the  dike  structures  have  suspended  fascine  mattresses. 

^ -'^  The  stem  dike  was  built  radially  to  the  circle  of  4,400  feet  radius, 

lit  y  which  is  the  mean  curve  of  the  bend,  being  tangent  to  the  1,000  feet 
u.^^r'  circles  of  the  three  bankheads,  and  the  longitudinal  dike  is  300  feet 
jii^s:  exterior  to  the  same  circle  and  nearly  concentric  with  it. 

Bankheads  4C,  5C,  and  6C  were  strengthened  and  repaired  from 

injuries  they  had  received  from  ice  movements  in  January  and  March, 

1900,  at  comparatively  small  expense. 

:,  From  an  examination  of  Wilhoite  Bend  made  June  17,  at  a  stage  of 

'  f^^;/        11.2  feet  above  standard  low  water,  it  appears  that  the  improvement 

^*^^  ;         works  in  the  bend  have  been  effective  in  producing  the  conditions  of 


flow  desired,  and  the  banks  have  apimrently  about  reached  a  condition 
u^^ ,  of  stability.  While  the  works  in  this  bend,  owing  to  numerous  modi- 
it  c^:;  flcations  and  repairs  made  to  meet  the  varying  conditions  of  flow  as 
?  J^f  developed,  have  cost  as  much  as  a  continuous  revetment,  the  essential 

parts  of  the  works  in  their  final  form  could  be  built  for  a  cost  not 
uilt.  exceeding  60  per  cent  of  the  cost  of  continuous  revetment,  and  prob- 

ed i'  ably  for  less. 

i?'>^  BOCHEPORT  BEACH. 


r  i  The  work  consisted  of  the  restoration  and  further  extension  up- 

stream of  the  outer  wall  and  radial  pile  work  of  bankhead  ID.     The 
outer-wall  pile  work  is  now  296  feet  m  length,  supported  by  4  radials. 
At  the  upper  end  of  the  outer  wall,  and  extending  40  feet  above  it,  r 
fascine  mattress  116  feet  long  by  60  feet  wide  was  sunk.     The  ban! 
clo^'"*!;        head  was  further  reenforeed  by  a  fascine  spur  dike  built  to  bankhe 
]e  ^^ !!',       grade,  placed  radial  to  the  1,000-feet  circle  at  the  upper  end  of  the  ' 
,et  ^^K       structure.     No  inspection  of  the  reach  since  the  completion  of 
\oc4^^  ;       work  has  been  made. 
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HOWARDS  BEND  BEAOH. 

The  three  bankheads  in  this  bend  passed  through  the  year  without 
material  injury,  and  no  work  was  done  on  them. 

Owing  to  the  great  interval  between  bankheads  5F  and  6F  in  the 
lower  part  of  the  bend,  there  was  a  considerable  amount  of  bank  ero- 
sion from  6Q0  to  2,500  feet  above  bankhead  6F,  and  the  work  of  the 
season  consisted  of  building  a  stem  and  longitudinal  dike  auxiliary  to 
the  bankhead,  about  1,200  feet  above  6F,  for  improvement  of  the 
channel  and  betteiment  of  the  flow.  The  8-row  stem  dike  is  232  feet 
long  from  the  bank,  and  the  5-row  longitudinal  dike,  including  its  star- 
ling, measures  161  feet.  Suspended  fascine  mattresses  were  used  on 
botn  structures. 

A  sheer  dike  of  piles  in  clusters  was  also  built  on  line  of  the  longi- 
tudinal dike  produced.  The  work  was  perfoiined  between  November 
18  and  February  4,  under  great  difficulties  of  high  velocities  and  great 
depths  of  water.  The  structure  at  last  reports  appears  to  have  oeen 
effective  in  protecting  the  bank,  changing  tne  flow,  and  improving  the 
steamboat  channel. 

GASCONADE   DIVISION. 

A  considerable  amount  of  work  was  projected  for  repairs  to  the 
works  on  this  division,  all  of  which  had  much  deterioi'ated  and  some 
had  been  entirelv  destroyed. 

The  demand  for  floating  plant  at  other  localities  left  an  inadequate 
supply  for  use  on  the  division,  and  but  little  work  could  be  undertaken 
during  the  fall  season.  Nearly  all  the  materials,  excepting  brush, 
were  procured,  but  with  much  delay  in  delivery. 

A  necessary  transfer  from  the  allotment  for  First  Reach  to  Local 
Works  below  Kansas  City,  and  the  unexpected  expenditures  entailed 
by  the  failure  of  the  river  and  harbor  bill  in  Congress,  which  neces- 
sitated that  all  plant  and  property  be  placed  in  storage  at  the  Gasconade 
boat  yard,  so  depleted  the  available  lunds  that  only  two  of  the  projects 
could  be  even  partially  carried  out. 

wobe:s  opposite  jefferson  oitt. 

Abattis  No.  4, 1,122  feet  in  length,  extending  from  the  head  of  a 
towhead  to  the  left-shore  bar,  which  have  proven  very  effective  in 
silting  up  a  side  chute  and  had  been  considerably  injured  by  drift  and 
scour,  was  repaired. 

Dike  D,  built  in  1898,  was  cut  down,  rebraced,  and  recurtained,  with 
a  view  of  inducing  further  deposit  nearer  its  stream  end. 

VICINITT  OF  DIKES  NOS.  1  AND  2. 

One  hundred  and  seventy -eight  abattis  frames,  designed  to  close  a 
gap  in  Dike  No.  1  and  for  other  use  in  the  vicinity,  were  made  but  not 
placed. 

STRAUBS  BEND. 

This  revetment,  9,960  feet  in  length,  had  received  no  attention  since 
its  completion  in  1896,  and  its  upper  bank  in  places  had  been  partially 
denuded  of  its  paving  by  ice;  613.2  cubic  yards  of  stone  were  expended 
in  its  repair  and  reenforeement. 
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DAMAGES. 

« 

The  small  amount  of  funds  available  for  care  taking  of  the  plant 
and  property  of  the  commission  would  not  warrant  any  expenditure 
for  an  examination  of  the  various  works  of  improvement  usually  made 
near  the  close  of  the  fiscal  year. 

In  the  Annual  Report  of  1900  a  list  of  damages  to  works  was  given 
where  restoration  and  repairs  were  urgently  needed.  The  dikes  and 
other  structures  used  in  improvement  of  the  river  are  built  of  perish- 
able material  and  they  must  receive  more  or  less  repair  work,  which 
should  be  made  annually  in  order  to  maintain  their  usefulness. 

PLANT. 

The  10  new  barges  mentioned  in  the  last  report  as  incomplete  were 
completed  and  put  in  service. 

Existing  plant  was  cared  for  and  only  such  repairs  were  made  to 
floating  plant  as  would  suffice  for  the  season's  work. 

The  towage  to  and  storage  of  all  the  floating  plant  of  the  commission 
at  the  Gasconade  boat  yard,  made  necessary  by  the  cessation  of  work 
and  the  fact  that  no  appropriation  was  made  for  the  coming  season, 
entailed  a  large  expense  m  repair  of  ways,  tracks,  and  pulling 
appliances. 

In  addition  to  the  four  small  serviceable  towboats  belonging  to  the 
Government,  six  private  boats  were  under  charter  at  various  times 
during  the  year.  • 

One  barge  was  wrecked  and  lost,  and  three  were  condemned  and 
sunk. 

SURVEYS  AND  REPORTS. 

As  the  various  works  were  in  progress,  surveys  and  special  exami- 
nations were  frequently  made. 

For  details  of  the  work  see  reports  of  Division  Engineer  S.  Waters 
Fox,  Appendices  C,  D,  and  E. 

OSAOE  RIVER. 

A  histor}'^  of  the  work  of  improvement  on  this  river  from  the  adop- 
tion of  the'  original  project  in  1871  to  the  end  of  the  fiscal  year  1900 
was  published  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1900, 
pacre  4944. 

The  work  has  been  carried  on  under  two  projects — ^that  of  open  chan- 
nel improvement  by  the  construction  of  cross  and  wing  dams  in  addition 
to  dredging  and  removal  of  obstructions  to  navigation,  such  as  snags, 
etc..  and  the  construction  of  a  lock  and  dam  7  miles  above  the  mouth 
of  tne  river. 

The  removal  of  obstructions  under  the  first  project  contemplates 
only  temporary  relief.  The  obstructions  are  constantly  forming  anew, 
and  while  the  cross  and  wing  dams  have  a  degree  of  permanency,  they 
must  receive  frequent  repair  and  extension  to  keep  up  their  efficiency. 
No  definite  time,  therefore,  can  be  fixed  for  its  completion  and  no  esti- 
mate made  of  its  ultimate  cost.  The  improvement  must  be  a  continu- 
ous one  and  the  annual  estimates  must  depend  upon  conditions  as  they 
arise. 
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The  amount  expended  by  the  General  Government  under  both  proj- 
ects up  to  June  30. 1901,  is  $566,961.07;  amount  expended  during'  tlie 
past  fiscal  year  is  $149,284.17;  inclusive  of  indebtedness  incurred  and 
paid  under  the  authorized  contract  of  Pollard  &  WaUace  of  May  16, 
1899,  $117,477.99. 

At  tiie  beginning  of  the  fiscal  year  an  agreement  had  been  entered 
into,  with  the  approval  of  the  Chief  of  Engineers,  whereby  the  contract 
existing  with  Pollard  &  Wallace  for  the  construction  of  most  of  the 
work  on  the  lock  and  dam  was  disposed  of.  This  agreement  was  con- 
summated on  July  19  and  August  24  by  the  payment  of  the  sums  agreed 
on  to  the  contractors,  and  the  completion  of  the  work  was  undertaken 
by  hired  labor  and  the  purchase  oi  material  in  open  market 

As  stated  in  the  Annual  Report  of  1900,  every  confidence  was  felt 
that  Lock  and  Dam  No.  1  woula  be  completed  early  in  the  coming  fall. 
The  lock  itself  was  completely  finished  while  the  water  was  stul  too 
high  to  commence  work  on  the  cofferdam,  which  was  to  inclose  the 
untouched  portion  of  the  permanent  dam,  consisting  of  two  piers  and 
three  sections.  All  the  sheathing  lumber  of  the  movable  weirs  and 
other  incomplete  parts  was  also  gotten  out,  ready  to  place. 

The  construction  of  the  coffer  was  commenced  early  in  August,  but 
just  as  its  upstream  portion  was  ready  to  receive  its  earth  filling  on 
August  27  a  7-foot  rise  in  the  river  occurred,  which  not  only  carried 
away  about  76  feet  of  the  south  end  of  the  cofferdam,  but  also  scoured 
out  the  bottom  of  the  river,  opposite  the  break,  from  6  to  12  feet  below 
the  original  bottom. 

The  cofferdam  was  extended  and  rteewed  on  a  different  alignment,  but 
before  its  entire  completion  on  September  28  a  rise  of  8  feet  occurred, 
8weei>ing  out  about  100  feet  of  the  north  end  of  the  coffer  and  again 
scouring  out  the  bottom  to  a  depth  as  great  as  14  feet. 

The  water  did  not  thereafter  reach  a  stage  which  would  allow  work 
to  be  resumed  until  too  late  to  admit  of  completing  the  work  during 
the  season.  The  usual  fall  stage  of  the  Osage  River  is  a  low  one,  and 
the  four  sharp  rises  which  occurred  in  the  fall  of  1900  were  most  unu- 
sual. Attention  was  then  given  to  repairing  the  damage  done  by  the 
scour.  The  foundation  piles  under  tiie  permanent  dam  were  driven 
and  a  fill  of  riprap  stone  made  around  them,  bringing  the  river  bed 
up  to  about  its  original  level  across  the  area  to  be  covered  by  the  dam. 

In  addition  to  this  work  the  hydraulic  engines  for  operating  the 
manipulating  valves  of  the  dam  were  placed  in  the  finished  piers,  the 
Government  property  was  fenced,  a  cistern  was  built  for  the  lock  house, 
and  the  plant  and  materials  cared  for  and  stored. 

The  work  was  under  the  charge  of  Capt.  Charles  Keller,  Corps  of 
En^neers,  secretary  of  the  commission,  until  April  27,  1901,  since 
which  it  has  been  in  charge  of  Col.  Amos  Stickney,  Corps  of  Engi- 
neers, president  of  the  commission. 

Under  date  of  November  9, 1900,  Captain  Keller  submitted  a  report 
to  the  Chief  of  Engineers  concerning  the  conditions  then  existing  upon 
the  work  of  completion  of  the  lock  and  dam.  In  this  report,  which 
was  printed  as  Senate  Document  No.  109,  Fifty-sixth  Congress,  second 
session,  a  printed  copy  of  which  accompanies  this  report,^  Oftptain 
Keller  estimated  as  the  amount  required  to  be  appropriated  and  neces- 
sary for  completion  of  the  lock  and  dam  on  November  1, 1900,  the 

^8ee  Appendix  C  C  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1901. 
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sum  of  $20,000.  Since  that  date  some  of  the  work  estimated  for  has 
been  performed,  but  no  provision  was  made  in  the  estimate  for  expenses 
of  care  and  supervision  bevond  July  1,  1901. 

The  estimate  must,  at  tnis  date,  be  increased  to  cover  the  cost  of 
care,  supervision,  etc..  made  necessary  by  the  failure  of  the  river 
and  harbor  bill  in  the  last  session  of  Confess  until  funds  are  appro- 
priated and  made  available  for  further  wo»,  say  twelve  months  hence, 
on  July  1,  1902. 

For  details  of  the  season's  work  see  report  of  Assistant  Engineer 
F.  B.  Maltby,  Appendix  F. 

The  commission  renews  its  recommendation  that  after  the  comple- 
tion of  Lock  and  Dam  No.  1  the  method  of  further  improvement  of 
the  river  be  limited  to  open-channel  improvement  ana  the  removal 
of  obstructions. 

For  commercial  statistics  see  report  of  Assistant  Engineer  A.  H. 
Blaisdell,  Appendix  B. 

GASCONADE  BIVEB. 

The  project  for  the  improvement  of  this  stream,  adopted  in  1880, 
consisted  in  the  removal  of  snags  and  logs  from  the  channel,  and  of 
leaning  timbers  from  the  banks  of  the  river  where  necessary,  and  the 
construction  of  wing  dams  and  training  walls  to  concentrate  the  flow 
of  water  upon  the  shoals  to  increase  the  depth  over  them. 

From  the  nature  of  the  proiect,  which  contemplates  only  temporary 
relief  from  year  to  year,  ana  the  removal  of  oDstructions  which  are 
constantly  forming  anew,  no  definite  time  can  be  fixed  for  its  comple- 
tion and  no  estimate  made  of  its  ultimate  cost.  The  improvement 
must  be  continuous,  and  the  annual  estimates  must  depend  upon  con- 
ditions as  they  arise. 

The  original  estimated  cost  of  the  project  was  150,000,  and  the  prin- 
cipal work  contemplated  by  it  has  been  accomplished,  but  for  reasons 
just  stated  the  work  can  never  be  considered  completed. 

The  amount  expended  under  the  proiect  to  June  30, 1901,  is  $74,060.41, 
of  which  sum  $6,035.47  was  expended  during  the  past  vear. 

A  small  party  with  barge  and  tools  was  put  in  the  field  on  July  14. 
Their  first  work  was  the  repair  of  a  dam  built  last  year  at  Brown's 
shanty  (16.5  miles  above  the  mouth),  which  had  been  breached,  after 
which  new  work  was  placed  in  succession  at  Hensleys  Shoal  (23  miles), 
Larkes  Ferry  (20  miles),  Stake  Shoal  (8.4  miles),  and  Bakers  Shoal  (6.3 
miles).  The  work  in  all  instances  consisted  of  cross  dams  and  train- 
ing walls  built  of  cribs  filled  with  stone  carried  to  a  height  of  about 
1  toot  above  low  water.  The  work  appears  to  have  been  quite  success- 
ful and  to  have  afforded  considerable  relief  to  low-water  navimtion. 

The  work  was  under  the  charge  of  Capt.  Charles  Keller,  Corps  of 
Engineers,  secretary  of  the  commission,  until  April  27,  1901,  since 
which  time  it  has  been  in  charge  of  Col.  Amos  Stickney,  Corps  of 
Engineers^  president  of  the  commission. 

The  commission  renews  its  former  recommendation  in  favor  of  con- 
tinuing the  open-channel  improvement  of  this  river. 

For  details  of  the  season's  work,  see  report  of  Assistant  Engineer 
F.  B.  Maltby,  Appendix  G. 

For  commercial  statistics,  see  report  of  Assistant  Engineer  A.  H. 
Blaisdell,  Appendix  B. 
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874        REPORT   OF  THE   CHIEF   OF   ENQllTEERS,  U.  8.  ARMY. 
RECOMMENDATIONS  AND  ESTIMATES. 
MISSOURI  RIYER. 

The  commission  has  again  to  invite  attention  to  the  inadequacy  of 
appropriations  for  accomplishing  useful  results  on  the  Missouri  River 
or  for  making  progress  toward  an  ultimate  improvement.  Attentaon 
is  also  invited  to  the  fact  that  even  for  local  works,  upon  which  the 
commission  has  been  required  by  Congressional  enactment  to  expend 
large  parts  of  the  appropriations,  the  amount  for  each  work  is  usually 
so  small  compared  to  the  requirements  of  the  localities  that  but  little 
useful  effect  can  be  obtained,  and  work  done  is  frequently  lost  by  the 
impossibility  of  making  it  secure  with  the  money  available  for  it. 

The  plant  for  the  work  on  the  river  is  steadily  deteriorating  and 
becoming  reduced,  owing  to  the  lack  of  funds  for  its  maintenance  and 
renewal.  It  is  so  small  m  quantity  now  that  there  is  much  embarrass- 
ment and  increase  of  cost  in  carrying  on  the  work,  owing  to  the  fact 
that  the  plant  has  to  be  moved  about  so  much,  ana  some  of  the  work 
can  not  be  done  till  late  in  the  season,  when  ic^  begins  to  run. 

Attention  is  also  invited  to  the  snag-boat  service  on  the  river.  The 
Missouri  River  has  more  snags  and  larger  ones,  probably,  than  any 
other  river  in  the  country.  A  splendid,  thoroughly  efficient  snag 
boat  has  been  provided  for  taking  the  snags  out,  but  there  is  no  spe- 
cial provision  for  the  cost  of  operating  it,  and  the  commission  has 
been  obliged  to  allot  a  sum,  generally  not  sufficient,  from  the  small 
appropriation  .available.  On  other  rivers  a  general  provision  is  made 
for  the  annual  cost  of  operating  snag  boats,  and  it  is  urgently  recom- 
mended that  such  provision  should  be  made  for  the  Missouri  River 
to  the  extent  of  ^5,000  per  annum,  or  so  much  thereof  as  may  be 
necessary. 

The  fact  that  there  is  at  this  time  but  little  commerce  upon  the  river 
is  due  entirely  to  the  condition  of  the  river,  which  is  such  that  it  is 
hazardous  to  run  boats  and  impossible  to  obtain  insurance  at  reason- 
able rates.  No  commerce  of  any  consequence  can  be  expected  until  the 
river  is  put  in  navigable  condition  and  opened  to  the  mouth.  Parties 
are  constantly  attempting  to  run  boats,  and  continue  until  thev  meet 
the  usual  result  of  total  foss  of  boat  or  impairment  of  capital,  due  not 
to  lack  of  patronage,  but  to  the  discouraging  difficulties  of  navigation, 
difficulties  which  a  radical  improvement  would  entirely  dissipate. 
Other  parties,  after  inquiry,  decide  not  to  attempt  the  navigation  of 
the  river. 

The  completion  of  the  work  in  the  first  reach  opening  the  river 
from  its  mouth  to  Jeflferson  City  would,  it  is  believed,  demonstrate 
the  fact  that  commerce  would  quickly  spring  up,  eager  to  take  advan- 
tage of  a  safe,  deep  channel,  and,  in  addition,  millions  of  dollars  would 
be  added  to  tne  value  of  the  valley  by  the  prevention  of  destruction 
caused  by  the  river.  It  is  urgently  recommended  that  the  improve- 
ment of  the  first  reach  be  completed,  in  order  that  a  large  amount  of 
work  already  done  may  be  utilized,  and,  as  before  stated,  that  the  use- 
fulness of  the  work  be  demonstrated.  And  in  completing  this  reach 
the  commission  should  not  be  hampered  by  the  diversion  to  other  pur- 
poses of  so  much  of  the  appropriations  as  to  prevent  the  maintenance 
and  operation  of  an  organization  of  force  sufficient  to  push  the  work 
with  all  reasonable  speed.    The  last  estimate  made  for  this  reach  to 
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the  mouth  was  $3,000,000  to  $3,500,000,  and  that  amount,  it  is  believed, 
will  open  the  river  for  safe  navigation. 

A  large  amount  of  money  in  the  aggregate  has  been  expended  upon 
the  river  in  the  past  seventeen  years,  but  those  acquainted  with  the 
river  have  not  expected  any  immediate  valuable  increase  of  commerce 
from  the  expenditure,  and  it  is  safe  to  say  that  double  the  amount, 
expended  in  the  same  way,  would  produce  but  little  increase  of  com- 
merce or  betterment  of  the  general  navigation.  The  amount  expended 
at  widely  separated  points  if  applied  to  a  continuous  systematic  im- 
provement would  carry  it  well  on  the  way  from  the  mouth  of  the 
river  to  Kansas  City.  The  money,  however,  has  not  been  wholly  lost; 
valuable  interests  have  been  protected,  and  a  part  of  the  work  neces- 
sary for  river  improvement  has  been  done;  and  when  the  detached 
works  are  connected,  so  as  to  form  a  part  of  a  continuous  systematic 
improvement,  commerce  will  beffin  to  receive  the  benefit. 

The  Commission  has  constantly  advised,  from  year  to  year,  in  its 
annual  reports,  that  no  material  progress  looking  to  betterment  of 
navigation,  and  inviting  navigation,  can  be  made  except  by  continuous 
work,  and  work  that  will  open  the  river  to  the  mouth. 

Recommendation  is  renewed  for  an  appropriation  of  $1,000,000,  to 
be  applied  to  the  systematic  improvement  of  the  first  reach. 

OSAOB  BIYEB. 

The  estimated  monthly  cost  of  care,  supervision,  etc.,  at  Lock  and 
Dam  No.  1  is  placed  by  Capt.  Charles  Keller  at  $350  per  month,  and 
for  the  coming  fiscal  year  will  amount  to  $4,200.  The  improvement 
should  also  l^ar  its  proportion  of  oflBice,  maintenance,  and  general 
expense.  Placing  the  latter  at  $1,000,  there  will  be  needed  to  com- 
plete Lock  and  Dam.  No.  1  the  sum  of  $25,200,  which,  together  with 
the  sum  of  $25,000  for  annual  improvement  of  the  river  under  the 
original  project^  a  total  of  $50,200  is  recommended  by  the  Commission. 

GASCONADE  BIVEB. 

The  amount  recommended,  for  the  improvement  under  the  existing 
project  is  $15,000  per  year. 

Money  8ta;tement8. 

iMPBoynro  misboubi  biveb  fbom  mouth  to  aionx  crnr,  iowa. 

Julvl,  1900,  balance  unexpended $300,325.64 

Refunded  on  account  of  overpayment 13. 22 

300,338.76 
June  30,  1001,  amount  expended  during  fiscal  year 277,198.00 

July  1, 1901,  balance  unexpended 23,130.86 

July  1, 1901,  outstanding  liabilities 8,780.40 

July  1,1901,  balance  available 14,369.46 

'  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  balance  available  July  1,  1901 1,000,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  ana  of  section  7  of  the  river  and  harbor  act  of  1899. 
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IMFBOVinO  OSAGS  BIVKR,  MIB80UIU  Ain>  KANSAS. 

Julvl,  1900,  balance  unexpended $159,323.85 

Refunded  on  account  of  overpayment 9.94 


159, 333.  79 
June  30,  1901,  amount  expended  during  fiscal  year 149, 284. 17 


July  1, 1901,  balance  unexpended 10,049.62 

July  1,  1901,  outstanding  liabilities 63. 75 


July  1,  1901,  balance  available 9,985.87 


Amount  (estimated)  required  for  completion  of  existing  project (^) 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  available  July  1,  1901: 

For  works  of  improvement $46,200.00 

For  maintenance  of  improvement 5,000.00 

50,200.00 

Submitted  in  compliance  with  requirements  of  sundry  dvil  act  of  June 
4,  1897,  and  of  the  river  and  harbor  act  of  1899. 

IMPBOVIWa  OASCONADB  RIVER,  MISSOURI. 

July  1,  1900,  balance  available $7,524. -in 

June  30,  1901,  amount  expended  during  fiscal  year 6, 035. 47 


July  1,  1901,  balance  available 1,488.96 


Amount  (estimated)  required  for  completion  of  existing  project (^) 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  available  July  1,  1901: 

For  works  of  improvement $10, 000. 00 

For  maintenance  of  improvement 5,000.00 

15,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

Respectfully  submitted. 

^         Amos  Stioknet, 
Colonel  of  EngineeTB^  U.  S.  -4., 
President  Missouri  JRi/oer  Commission. 
G.  C.  Broadhead. 
Thos.  H.  Handburt, 
Lieut.  Col,  of  Ervgyneers^  U.  S.  A. 
C.  L.  Chaffee. 
W.  L.  Marbhallt, 
Major  of  Engineers^  U.  S.  A. 
Brig.  Gen.  G.  L.  Gifxespie, 

Chief  of  EngiTieers,,  U.  S.  A. 

^  Indeterminate  at  present. 
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Balances  July  1, 1901. 

Work. 

Appro- 
priation 
act  of 

prlation 

act  of 

June  3, 

1896. 

Appro- 
priation 
act  of 

Appro- 
priation 
act  of 
Jan.  5, 
1899. 

River and 
harbor 
appropri- 
ation act 
of  Mar.  3, 
1899. 

Sundry 
civil  ap- 
propria- 
tion act 
of  Mar.  3, 
1899. 

Sundry 
civil  ap- 
propria- 
tion act 
of  June  6, 
1900. 

Improving  Mittouri  River  from 
mouth  to  Sioux  City,  Iowa, 

Office  and  traveling  expenaee 
and  stilariefl  of  Oommission  . 

$5,412.69 

ftm  noo  00 

Surveys,  gauges,  physical  data, 
and  publications 

1 
8.836.87  !    7.000.00 

First  reach 

$11,663.74 

65,000.00 

OTM»rA.tInfi  Knnst  hna.t 

5,520.42 

15,000.00 

Rectification  of  the  river  at 
Omaha  Nebr    . . 

$87.87 
890.99 

6,814.40 

At  Atchison,  Kans 

91,195.82 

Mouth  of  Kaw  River 

$100.81 

Above  mouth  oi  Little  Blue 
River 

4,257.69 

Near  Huntsdale,  Mo 

827.82 

1,000.00 

Pelican  Bend  and  vicinity .... 

$6,786.05 

Local   works    above   Kansas 
Clty.Mo 

20.43 

31,000.00 

Repairs  and  contingencies .... 

577.19 
177.38 
520.21 

68.83 
1,527.61 

87.92 

At  Jefferson  City.  Mo 

At  Randolph  Bend,  Mo 

At  Lexington,  Mo 

At  Nigger  Bend,  Mo 

New  plant 

At  Rulo,  Nebr 

65,000.00 
47,000.00 

Local    works  below   Kansas 
City,  Mo 

Total 

1,195.82 

978.86 

428.63 

6,786.95 

18,201.59 

22,730.69  250,000.00 

Improving  0»age  River,  Mi9- 
souri  and  Kansas. 

Lock  and  dam  (construction 
of  lock,  etc.) 

14.06 
577.69 

12,732.10 

146,000.00 

Snagging  operations 

Total 

591.75 

12,732.10 

146,000.00 

Ifnproving  Ghuconade  Rtver, 
MisaourL 

Removal  of  snags  and  other 
obstructions 

7,524.43 

Grand  total 

1,196.82 

1,570.61 

428.63     6,786.96  1  38,461.12  22,730.69  396,000.00 

Work. 

Received 
by  transfer 
from  other 
allotments. 

Refunded 
on  account 
of  overpay- 
ment, etc. 

Total 
available. 

Amount 

expended 

to  May  81, 

1901. 

Expended 

during 

month  of 

June,  1901. 

Improving  MiMOwi  River  from  mouth  to 
Sioux  OUy,  Iowa. 

Office  and  traveling  expenses  and  sala- 
ne*»  of  Onmmiiffdon 

$12.77 

$25,425.46 

10,336.87 

69,a50.90 

20,520.42 

6,902.27 

2,086.81 

100.81 

4,257.59 

1,327.82 

6,786.95 

31,408.55 

577.19 

177.88 

600.89 

68.88 

1,627.88 

$17,87L78 

6,080.41 
67,093.00 
18,457.84 

6,902.27 

$1,586.68 
285.00 

Surveys,  gauges,  physical  data,  and  pub- 
lications  

First  reach 

842.40 

Operating  snag  boat 

90.86 

Rectification  of  the  river  at  Omaha,  Nebr. 

At  Atchison,  Kans '. 

Mouth  of  Kaw  River 

100.81 

4,257.59 

1,826.15 

8,764.58 

28,247.66 

576.38 

177.88 

620.39 

68.83 

1,627.88 

Above  mouth  of  Little  Blue  f 
Near  Huntsdale,  Mo 

Liver 

1.67 

Pelican  Bend  and  vicinity 

Local  works  above  Kansas  C^ty ,  Mo 

1888.12 

7.68 

Repairs  and  contingencies 

At  Jefferson  City,  Mo 

AtRar.dolphBend,  Mo 

.18 

At  Lexington,  Mo 

At  Nigger  Bend,  Mo i 

.27 
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I^nancicU  iUUementJrom  July  1,  1900,  to  Juns  SO,  1901— Continn&dL 


Work. 

ReoelTed 
by  transfer 
from  other 
allotments. 

Refunded 
on  account 
of  overpay- 
ment, etc 

Total 

Amount 
expended 

Expended 

during 
month  of 
June,  1901. 

Improving  Mlsmuri  River  from  mouth  to 
Sioux  City,  /mMi^-Gontinued. 

New  plant 

137.92 
64.611.88 
54.612.84 

At  Rule  Nebr 

963,888.04 
54.607.41 

$16.89 

Local  works  below  Kanaaa  Gi^,  Mo 

r,  612. 84 

6.43 

Total 

8,000.96 

$18.22 

800,888.76 

274.862.86 

2,888.05 

Lock  and  dam  (oongtructlon  of  lock,  eta ) 

Rntkovinv  rmAmtionil 

9.94 

168,756wlO 
677.69 

148,708.72 
246.00 

829.45 

Total 

9.94 

159,833.79 

148,964.72 

829.45 

Improving  OoMOonade  Biioer,  Mitaowri, 
Bemoval  of  snagt  and  otherobatractlonB. 

7,624.48 

6,086.47 

Grand  tota^ 

8.000.96 

28.16 

467,196.98 

429,858.04 

2,665.60 

Work. 

Total 

amount 

expended 

to  June  80, 

190L 

Trans- 
Other 
allotments. 

Total 
balances 
June  80, 

1901. 

Outstand- 
ing Uabili- 
ties  June 
80, 1901. 

Balances 

available 

June  80, 

1901. 

Inmraoing  MiMouH  Rtver  firom  mouth  to 
Sioux  City,  Iowa. 

Office  and  trayeling  expenaes  and  aala- 
rlcB  of  Commliffilon ....r...... r.... 

819,456.41 

6,816.41 
67,486.40 
18,647.69 

6,902.27 

y 

16,967.06 

4,021.46 
1,615.50 
1,972.78 

8619.46 

■"i,*287.»" 
90.00 

$5,447.59 

Surveys,  ^ugee,  physical  data,  and  pub- 
lications  

■  r.'eii'w 

4,021.46 

First  roach 

878.25 

Op^mtfn^  snaff  boat 

1,882.73 

Rectification  o!  the  river  at  Omaha,  Nebr. 

At  Atchison.  Kans '. 

2,066.81 

2,066.81 

Mouth  of  Kaw  River 

100.81 

4,257.59 

1,827.82 

8,764.53 

28,266.84 

676.38 

177.88 

620.39 

68.88 

1,627.88 

Above  mouth  of  Little  Blue  River 

NfHT  RuntfldA!4^,  Mo  

Pelfoftn  Bend  and  vicinity 

8,022.42 

8,153.21 

.81 

8,022.42 
2,806.26 

Local  works  A-iv^ve  KaniwA  Oity,  Mq.  . . , .  - 

344.95 

Repairs  andcontinffenciee...!,' 

At  Jefferson  City,  Mo 

.81 

At  Randolph  Bend,  Mo 

At  Leximrton,  Mo 

At  Nigger  Bend,  Mo 

New  Dl&nt       .      .... 

37.92 
1,261.96 

"*i,'i63*6i* 

87.92 

AtRulo  Nebr 

68,849.96 
64,612.84 

888.12 

158.94 

Local  works  below  Kansas  City,  Mo 

Ty>tal 

277,196.90 

8,000.96 

23,188.86 

8,780.40 

14,850.46 

Improving  OBoge  River,  Mitaourl  and 

KOMOi, 

Lock  and  dam  (construction  of  lock,  etc. ) 

149,088.17 
246.00 

9,717.93 
831.69 

68.75 

9,654.18 

881.69 

Total 

149,284.17 

10,049.62 

68.75 

9,966.87 

Removal  of  snags  and  other  obstructions. 

6,085.47 

1,488.96 

1,488.96 

Grand  total 

482.518.54 

8,000.96 

84,678.44 

8,844.16 

26,884.29 
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Detailed  sUUemerU,  My  6, 1884,  to  June  SO,  1901. 


Work. 


Balance  of 
appropria- 
tions of 


ionsand 
allotmentB. 


Refunded 
on  account 
ofoTerpay- 
ment,etc. 


Total 
ayailable. 


Expended 

to  May  8: 

1901. 


r8i» 


Survey  of  the  Mifsonrl  River  above  the 
Missouri  River  Falls,  Fort  Benton, 
Mont 


OUy^Iowa, 

Office  and  inspection  expenseo  of  dis- 
trict officer 

Purchase  and  repair  of  plant 

Work  below  Fort  Benton 

Improving  Missouri  River  between 
Sioux  City  and  Fort  Benton 

Survey  between  Fort  Benton  and 
SlonxCity 

Office  expenses  and  expenses  of  (Com- 
mission  

Expenses  proper  of  Commission, 
gauges,  and  physical  data 


Total. 


Survey  of  Missouri  Biyer  from  its 
Mouth  to  Fort  Benton 


Bdneen  Sfaux  CUy,  Jotoo,  and  the 
mouth  qf  the  river. 

Office  and  tiayeling  expenses  and 

salaries  of  GommisBion 

Surveys,  gauges,  physical  data,  and 

publications 

Expenses    proper   of    Commission, 

gauges,  and  physical  data 

Systematic  Improvement,  First  Reach. 
Operating  snag    boat  (removal  of 

snag8,etc.) 

Construction,  repair,  and  care  of  plant. 
Repairs  to  works  and  contingencies.. 
Omaha,  Nebr.,  and  Council  BlufliB, 

Iowa , 

Kebnwka  City  and  Nebraska  City 

Island.  Nebraska 

Rulo,NeDr 

St.  Joseph,  Mo.,  and  vicinity 

Atchison.iCans 

Leavenworth,  Kans 

Kansas  City,  Mo.,and  vicinity 

Sioux  City,  Iowa 

Arrow  Rock,  Mo 

Miami,  Mo 

Local  works  above  Kansas  City,  Mo. . . 
Local  works  below  Kansas  City,  Mo. . , 


Total. 


'^c 


JNver,  Minoufi  cmd 


Lock  and  dam  (oonstznotlon  of  lock, 

etc.) 

Snagging  operations 

Examination  of  the  stream 


Total. 


Improving  Oaeeonade  River,  Minouri. 

Removal  of  mags  and  other  Obstruc- 
tions  

Examination  of  stream  from  mouth 
to  Arlington 


Total 

Grand  total. 


115,000.00 


tl6,000.00 


115,000.00 


12,000.00 
2,000.00 


4.749.00 
58,751.00 
81,500.00 

48,260.00 

78,250.00 

5,000.00 

8,500.00 


10.75 

1.72 

58.24 

20.  G2 


6,749.00 
60,751.00 
81.500.00 

48,260.75 

78,25L72 

5,058.24 

8,620.62 


6,749.00 
60,751.00 
81,500.00 

48,260.75 

78,261.72 

5,068.24 

8,520.62 


4.000.00 


225,000.00 


76.88 


9.076.33 


229,076.88 


8,844.80 


8,844.89 


8,844.89 


1,982.80 


271,000.00 

428,275.00 

88,800.00 
2,602,067.16 

881,425.00 

458,864.84 
84,500.00 

404,686.64 

67,796.92 
104,502.87 
529,769.96 
96,639.14 
118,718.71 
678,501.96 
80,411.67 
86.294.98 
19,787.67 
84,180.72 
445,612.84 


781.79 

90.86 

188.97 
272.62 

19.40 

12.75 

.82 

6.00 


14.87 


72.58 


.80 


271,781.79 

423,865.86 

88.968.97 
2,602,859.78 

888,427.20 

458.877.59 

84,600.82 

404,541.64 

67,796.92 

104,592.87 

529,784.85 

96,639.14 

113,718.71 

673,574.54 

80,411.67 

86,294.96 

19,787.67 

84,180.72 

445,613.64 


264,178.11 

419,058.90 

88,968.97 
2,600,401.88 

881,864.12 

458,889.67 

84,600.01 

404,511.64 

67,798.92 

103,318.58 

529,784.85 

94,552.88 

113,718.71 

673,574.54 

80,411.67 

86,294.96 

19,787.67 

81.019.88 

442,584.12 


1,982.80 


6, 9U,  792. 60 


1,409.96 


6,915,185.86 


6,880,709.46 


842,866.18 

9,866.44 

800.00 


10.69 


842,865.87 

9,866.44 

800.00 


832,818.« 

9.084.76 

8D0.00 


868,021.62 


10.69 


868,082.81 


842.668.24 


14,827.19 


24,688.U 
600.00 


24,688.11 
600.00 


28,149.16 
600.00 


25,188.U 


25,188.11        28.649.15 


7,609,962.88 


1,496.96 


7,546,276.60  7,606,982.56 
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Detailed  akiiemeni,  Juiy  5, 1884,  to  June  SO,  1901—Conthmed. 


Work. 

Expended 
during  the 

month  of 
June,  1901. 

Total 

to  June  30, 
1901. 

Total 

balances 

June  80, 

1901. 

Outstanding 

liabilities 

June  80, 

1901. 

Balance 

available 

June  80. 

1901. 

Buirey  of  the  MiasoaxiBlTer  above  the 
MiMouri  Riyer  Fidls,  Fort  Benton, 
Mont .T!7. 

116,000.00 

Bttween  tbrt  StntoUt  MowLt  tutd  Sioux 
OUy.Jowa. 

Office  and  inspection  expenses  of  dis- 
trict officer 

6,749.00 
60.751.00 
81,600.00 

48,260.75 

78,261.72 

5,068.24 

8,620.62 

• 

Purchase  and  repair  of  plant 

Work  below  Fort  Bento^^ ....rrTTr ,. 

Improyin^  Missouri  River  between 
Bioux  Citv  and  Fort  Benton t  t  , , 

Survey  between  Fort  Benton  and 
Sioux  City 

............ 

Office  expenses  and  expenses  of  Oom- 
mission 

Bxpenses    proper    of    CommisBion, 
canfffM.  and  nhvslcal  data. .......... 

Total 

229,076.38 



Survey  of   Missouri  River  from  its 
mouth  to  Fort  Benton 

8,844.89 

Between  SUna  City,  lovfo,  and  ike 
mouth  qf  the  Hoer. 

Office  and  travelingr  expenses  and 
salaries  of  Commisfdon 

81,586.68 
285.00 

265,764.74 

419,848.90 

88,968.97 
2,600,744.28 

881,454.47 
458,839.67 
84,600.01 

404,54L64 

67,796.92 

108,830.42 

529,784.85 

94,552.83 

118,718.71 

678,074.54 

80,41L67 

86,294.98 

19,787.67 

81,027.51 

442,59L22 

85,967.06 
4,021.46 

8619.46 

16,447.50 
4,021.46 

SurvevH,  gauges,  physical  data,  and 

Expenses    proper    of    CommisBion, 

Systematic  improvement,  First  Reach. 

Operating    snag    boat   (removal  of 

nnags,  etc. ) 

842.40 
90.85 

1,615.60 

1,972.78 

87.92 

.81 

1,287.25 
90.00 

378.25 
1,882.73 

Construction,  reoair.  and  care  of  nlant. 

87.92 

Repairs  to  works  and  contingencies  .. 

.81 

Onu^a,  Nebr.,  and  Council  BluiTs, 
Iowa 

Nebraska  City  and   Nebraska  City 
Tnland,  Nebraska 

Rulo,Nebr 

16.89 

1,261.95 

1,103.01 

158.94 

St.  Joseph,  Mo.,  and  vicinity 

Atchison,  ICans 

2,066.81 

2,060.81 

Leavenworth,  Kans 

Kansas  City,  Mo.,  and  vicinity.... 

Sioux  Ci^,  Iowa 

Arrow  RocJE.  Mo 

Miami,  Mo - 

Local  works  above  Kanais  City,  Mo. . . 
Local  works  below  Kansas  City,  Mo. . . 

7.68 
7.10 

3,153.21 
8,022.42 

2,806.26 
8,022.42 

844.96 

Total 

2.836.05 

6.892,045.50 

28,189.86 

8,780.40 

14,850.46 

Improving  Oaaae  lUoer,  MisaouH  and 
Kanmu. 

etc.) 

829.45 

833,147.94 

9,034.75 

800.00 

9,717.98 
331.69 

68.76 

9,654.18 
831.69 

Snnfnrinfr  oDeratton^ 

]hx4vrniTi|idoTi  of  the  gtrearn - 

Total 

829.45 

342,962.69 

10,049.62 

63.75 

9,985.87 

Improving  Qasconade  River,  Mittouri. 
tions 

28,149.15 
600.00 

1,488.96 

1,488.96 

Examination  of  stream  from  mouth 
to  A rl i ngton ......................... 

Total 

23,649.15 

1,488.96 

1.488.96 

* 

Grand  total. 

2,665.60 

7,511.598.06 

84,678.44 

8,844.15 

26,834.29 
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Qmgolidaled  skOemenif  July  6,  1884,  to  June  SO,  1901. 

IMPROVING  MIBBOUBI  BIYBR  FROM  MOUTH  TO  8I0UZ  CITT,  IOWA. 

Actof  Julys,  1884 $640,000.00 

Act  of  August  6,  1886 375,000.00 

Act  of  August  11,  1888 1,000,000.00 

Act  of  February  22,  1890 75,000.00 

Act  of  September  19,  1890 800,000.00 

Act  of  July  13,  1892 600,000.00 

ActofMarch3,  1893 700,000.00 

Act  of  August  18,  1894 700,000.00 

Actof  March2,  1895 710,000.00 

Act  of  June  3,  1896 300,000.00 

Actof  June  4,  1897 300,000.00 

Actof  July  1,1898 300,000.00 

Act  of  January  5,  1899 100,000.00 

Actof  March  3,  1899  (river  and  harbor) 100,000.00 

Actof  March3,  1899  (sundry  civil) 200,000.00 

Actof  June6,  1900  (sundry  civil) 250,000.00 

Total  specific  appropriations |7, 150,000.00 

Balance  from  former  appropriationB: 

Act  of  August  2, 1882,  applied  to  works  above  Sioux 
City,  Iowa $4,000.00 

Survey  of  M  issouri  River  from  mouth  to  Fort  Benton  8, 844. 39 

Act  of  August  5, 1886,  applied  to  removing  obstruc- 
tions from  Missouri  River 1,982.80 

Total  balances 14,827.19 

Refunded  on  account  of  overpayment,  etc 3, 278. 89 

Total 7,168,106.08 

IMPROVING  OSAGB  RIVER,    MISSOURI   AND  KANSAS. 

Act  of  August  18,  1894 $46,000.00 

Actof  June  3,  1896 50,000.00 

Actof  March  3,  1899 25,000.00 

Actof  June  6,  1900 146,000.00 

Balances  transferred  January  15,  1895  from  Maj.  Chas. 
J.  Allen,  Corps  of  Engineers: 

Act  of  September  19,  1890 42,655.18 

Act  of  July  13,  1892 43,366.44 

Refunded  on  account  of  overpayment 1 0. 69 

Total 853,032.31 

IMPROVING  GASGONADB  RIVER,   MISSOURI. 

Act  of  August  18,  1894 $5,000.00 

Actof  June  3,  1896 5,000.00 

Act  of  March  3, 1899 15,000.00 

Balance  transferred  January  15,  1895,  from  Maj.  Chas. 
A.  Allen,  Corps  of  Engineers: 

Act  of  July  13,  1892 138.11 

Total 25,138.11 

Grand  total 7,546,276.50 

Expended  to  June  30,  1901 : 

For  improving  Missouri  River $7,144,966.22 

For  improving  Osage  River 342,982.69 

For  improvhig  Gasconade  River 23, 649. 15 

Total 7,511,598.06 

Balance  JuneSO,  1901 34,678.44 
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List  of  civilian  engmeen  employed  an  work  of  river  and  harbor  improvements  in  charge  of 
Missouri  River  Qjmmimon^  in  oomMcHon  with  improving  Missouri  River  from  its  mouih 
to  Sioux  CiJty,  Iowa;  improving  Osage  River,  Missouri  and  Kansas,  and  imvroriug 
Gasconade  River,  Missouri: 


Name  and  residenoe. 

Time  em- 
ployed. 

Compea- 
satfon 

per 
month. 

Where  employed. 

8.  Waten  Fox,  Jefferson  City,  Mo 

A  TT  WaImIaII  St  T^miJa.  Ma 

HUM.  da. 
9     0 

8  0 

9  0 

8  0 

9  2 

9     0 
1    16 
9     0 
1    14 
6      0 

8  12 
1    28 

9  0 
0    20 

8250 
200 
260 
200 
250 

150 
120 
150 
120 
100 
90 
100 

150 
120 

Jefferson  City,  Mo. 
St.  Louis,  Mo. 

W  JK  IfiLlthv  Rt_  Tallin  Ma 

Osage  Biver;  oonstractlon  of  lock  and 
dam. 

Miwouri  Biyer,  local  works  below  Kan- 
sas City. 
Do. 

Do. 
Gasconade  Biyer. 

B.  A.  Crawford,  JeffeiBon  City,  Mo 

W.R.De  Witt,  JofleiBon  City,  Mo 

aw.  Benedict.  Jeffenon  City,  Mo 

O.H.B.Tiimer,8tLoui8,Mo 

Kd.  Jones.  Nebraska  City.  Nebr 

sasCity. 

Kansas  City. 

LI8T  OF  APPENDIXES  ACCOMPANYING  THIB  REPOBT. 

Pfcge. 

A.  Beport  on  water  gauj^,  by  A.  H.  Blaisdell,  assistant  engineer 382 

B.  Beports  on  commercial  statistics,  by  A.  H.  Blaisdell,  assistant  engineer. .  383-387 
0.  Report  on  local  works  above  Kanscus  City,  Mo.,  by  S.  Watera  Fox,  division 

engineer 388 

D.  Report  on  local  works  below  Kansas  City,  Mo.,  by  S.  Watera  Fox,  division 

engineer 398 

E.  Report  on  Gasconade  division,  by  8.  Waters  Fox,  division  engineer 418 

F.  Report  on  Osage  River,  Missouri,  by  F.  B.  Maltby,  assistant  engineer 42:) 

G.  Report  on  Gasconade  River,  Missouri,  by  F.  B.  Maltby,  assistant  engineer. .  425 
H.  Report  on  Osage  and  Gasconade  rivers,  Missouri,  by  S.  Waters  Fox,  divi- 
sion engineer 427 


Appendix  A. 

annual  repobt  on  water  gauges,  by  mb.  a.  h.  blai8dsll,  assistant  enginseb. 

Missouri  Riveb  Commission, 
8t,  Louis,  Mo.,  June  SO,  1901. 

Colonel:  I  have  the  honor  to  submit  the  following  report  on  .water  gauges  during 
the  fiscal  year: 

On  the  Missouri  River  below  Sioux  City,  Iowa,  the  Commission  maintained  twenty- 
two  water  gauges  from  July  1  to  December  1.  On  the  latter  date,  for  economical 
reasons,  the  number  was  reduced  to  eight,  those  only  being  retained  which  were  in 
the  vicinity  of  recent  works  of  improvement. 

The  service  at  Omaha,  Nebraska  Citjr,  Rulo,  St  Joseph,  Kansas  City,  Glasgow, 
Jefferson  City,  and  St.  Charles  was  continued  until  April  1,  when  it  became  neces- 
sary, on  account  of  the  failure  of  the  river  and  harbor  bill  in  Congress,  to  discontinue 
the  entire  gauge  service. 

Seventeen  of  the  permanent  eauges  were  of  the  cable  type  located  on  bridges,  most 
of  which  are  owned  or  operated  by  railroads. 

On  solicitation,  the  mana^ment  of  sixteen  of  the  bridges  consented  to  a  continu- 
ance of  the  gauge  service  with  their  own  employees  as  observers  without  cost  to  the 
Government. 

Weekly  reports  of  the  three  gauges  above  Sioux  City,  Iowa,  have  been  regularly 
received  through  the  courtesy  of  the  engineer  officer  in  charge. 

In  the  office  current  hvdrographs  were  kept  platted  to  date  and  abstracts  of  weekly 
reports  furnished  to  field  parties. 

The  work  of  printing  the  staees  of  the  Missouri  River  and  tributaries  for  the  ^^e 
vears  ending  with  1899,  being  the  fourth  publication  of  the  series  of  stages,  was  three- 
fourths  completed  on  April  30,  since  which  time  the  work  has  been  suflpended. 

The  highest  water  below  Sioux  City  occurred  during  the  fourth  week  in  Jane, 
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reaching  the  standard  high-water  stage  at  Nebraska  City  and  varying  from  0.4  to  8 
feet  below  that  stage  at  other  stations. 
On  the  apper  river  the  highest  staxe  was  abont  1  foot  below  the  mean  high  water. 
The  &ill  season  of  1900  was  marked  by  more  freqaent  change  in  staee  than  ordi- 
narily occurs,  and  especially  was  this  so  on  the  Osage,  where  four  rises  and  falls 
succeeded  one  another  daring  this  usual  period  of  low  water. 
Very  respectfully,  your  obedient  servant, 

A.  H.  Blaisdbll, 
Assistant  Engineer, 
Col.  Axoe  Stioknby, 

Corps  of  Engineers^  U.  8.  -4., 

President  Missouri  River  OommissiofL 


Appendix  B. 

annual  bbpobt  on  oommbrcial  statistics,  bt  mb.  a.  h.  blaibdell,  assistant 

bnginbbb. 

Missouri  Rivbb  Commission, 
St,  LouiSf  Mo,,  June  SO,  1901, 

Colonel:  I  have  the  honor  to  submit  the  following  report  on  the  commerce  of  the 
Missouri  River  between  its  mouth  and  the  lower  limits  of  Sioux  City,  Iowa,  during 
the  calendar  year  1900: 

The  statistics  were  obtained  in  the  same  manner  as  in  previous  years,  by  returns 
from  individual  shippers,  checked  as  far  as  possible  by  reports  of  the  water-gauge 
observers. 

No  opportunity  offered  for  jjersonal  inquiry  of  the  river's  trade  at  small  localities, 
and  douDtlees  many  small  shippers  whose  trade  would  aggregate  a  very  considerable 
amount  have  been  neglected  m  the  tables  presented. 

A  former  line  of  transportation  was  revived  by  an  incorporated  company  early  in 
September,  1900,  with  a  single  boat  making  weekly  trips  from  St  Louis  to  Roche- 
port,  Mo.,  194  miles  above  the  mouth.  Their  steamboat,  W,  H,  Orapevine,  142  feet 
loTifi  by  30  feet  beam,  carrying  300  tons  on  a  draft  of  3  feet,  is  the  only  boat  for  some 
years  which  has  been  placed  on  the  river  which  is  adapted  for  the  Missouri  River 
trade. 

During  the  year  1900  the  boat  made  18  trips,  and  the  enterprise  has  been  successful 
from  the  start.  The  Grapevine  continues  in  the  trade,  which  has  increased  beyond 
the  capacity  of  a  single  boat,  and  her  owners,  the  St.  Louis  and  Hermann  Packet 
Company,  are  negotiating  for  additional*  steamers  for  their  Une. 

The  harbor  and  wharf  commissioner  of  the  citv  of  St.  Louis  reports  the  arrivals  at 
St.  Louis  from  Missouri  River  during  1900  as  follows: 

Seventeen  packets,  14  boats,  and  6  barges. 

The  short  packet  trade  was  carried  on  by  small  steamers  and  baraes,  which,  besides 
running  as  local  packets,  were  employed  as  feeders  by  the  railroads. 

The  excursion  business  has  become  popular  at  the  large  cities  on  the  river,  and 
boats  of  200  to  470  tons  with  barges  are  employed  in  that  trade.  Nine  steamers,  two 
of  which  were  engaged  exclusively  in  the  excursion  trade,  are  reported  as  having 
made  1,331  trips,  carrying  255,733  passengers. 

The  sand  companies  have  lar^lv  extended  their  trade,  and  the  laiger  dealers  are 
using  steamboats  for  towing  their  barges. 

The  following  table,  giving  the  amount  of  freight  carried,  towed ^  and  rafted,  and 
l)a«sengers  carried,  but  not  including  any  ferriage,  is  an  approximation  to  the  river's 
trade  for  1900: 

Tablb  1. 


Clao. 

Grain. 

Live 
stock. 

Lorn- 

berand 

wood. 

Building 
materiab 
and  sand. 

Genend 
merchan- 
dise, farm 
machin- 
ery.etc. 

Total. 

Mile-tons. 

Excursion 
passen- 
gers. 

Long-trade  packet 

Shortrtrade  packets  and 
mlflcellaneous  boats .. 

Sand  and  wood  steam- 
Am  A.T11I  hAnrpA 

Ton*. 
2,800 

17,258 

3bM. 
172 

8,666 

3biM. 
828 

9,844 

6,880 
6,727 

Tbnt. 
U 

646 

226,516 

Tms. 
1,086 

8,878 

Tons, 
4.897 

84,787 

282,896 

666,807 

860,878 

460,440 
108,975 

266,738 

nilftJi                     .,„    

Total 

20,058 

3,S3H 

22, 779 

226,172 

4,469 

277,806 

1,488,600 
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The  following  comparative  table  g:ive8  the  totals  for  the  different  classes  of  trade 
for  the  series  of  years  1900-1896: 

Table  2. 


Total  tons  carried. 

CIbsb. 

1900. 

1899. 

1898. 

1897. 

1896. 

1896. 

liOn  j-tTftde  paclt^ta 

4,397 

84,787 

282.395 

5,727 

716 

87,610 

218,514 

6,275 

8,641 

88,245 

262,162 

5,755 

19,000 

4,499 

40,476 

841,710 

4.844 

8,168 

62,796 

229.619 

8,148 

198 

7,779 
46  449 

Short-trade  packets  and  miscellaneous 
boats 

Sand  and  wood  steamers  and  barges  .... 
Rafts        

175.458 
2,984 

22,600 

Mattress  brush  furnished   the  United 
States  under  contract  for  use  on  other 
works  than  those  of  the  Missouri  River 

r!nTnTnlKfiinn         

Total       

277,306 

268,114 

819,793 

891,029 

288,924 

255,165 

Class. 

MUetons. 

1900. 

1899. 

1898. 

1897. 

1896. 

1895. 

Long-trade  packets 

558.807 

860,878 
460,440 
103,975 

96,198 

410,580 
422,606 
126,482 

626,804 

6a«.872 
860,948 
145,487 

875,000 

651,024 

447,488 
478,459 
164,669 

448,614 

1,064,668 

46,885 

4,849 

1,010.879 

965.586 
240,968 
76^655 

675,000 

Short-trade  packets  and  miscella- 
neous boats 

Sand  and  wood  steamers  and  barges 
Rafts 

Mattress  brush  furnished  the  United 
States  under  contract  for  use  on 
other  works  than  those  of  the  Mis- 
aoori  River  Commission 

Total 

1,488.600 

1,057-761 

1.920.fifi1 

1.7M.4ffi 

1,889,681 

2,968.658 

' 

1 

In  addition  to  the  steam  vessels.  14  or  more  gasoline  hoats.  aggregating  ahout  250 
gross  tonnage,  are  engaged  in  trade  on  the  river  and  its  tributaries;  most  of  these 
are  licensed  as  ferryboats,  but  several  of  them  run  independentlv  in  ^e  short  trade. 
Three  gasoline  boats  during  1900  carried  an  aggregate  of  7,126  tons  (104,528  ton- 
miles). 

The  number  of  merchant  boats  passing  seven  of  the  water-gauge  stations  is  given 
in  the  following  table: 

Table  3. 


Locality. 


Trade. 


Number  passed, 


Up.      Down. 


Registered  tonnage. 


Up. 


Down. 


Bellefontalne  bridge,  Mo . 

Coles  Creek,  Mo , 

Jefferson  Cltv  bridge,  Mo. 

Boonville  bridge.  Mo 

Glo<!<7ow  bridge.  Mo 

DeWitt.Mo 

Kansas  City  bridge,  Mo. . . 


Packets  and  towboats . 
do 


-do. 
.do. 
.do. 
.do. 


Packets,  towboats,  and  excur- 
sions. 


81 
114 
68 
77 
29 
137 
U9 


80 
114 

66 

7? 

28 
188 
118 


4,769 
10,845 
6,984 
4,024 
8,411 
12,066 
10,768 


4.616 
10,345 
5,645 
8.929 
8,2:8 
12,002 
10.615 


In  the  annual  report  of  the  Missouri  River  Commission  for  1900  (see  Annual 
Report  of  Chief  of  Engineers,  page  4958)  there  was  given  a  list  of  38  steam  vessels, 
wim  details  of  their  iiuspections,  which  were  ensaged  in  commerce  on  the  Missouri 
River  and  tributaries  during  1899.  Of  this  list  the  Geo,  W.  Parker,  the  Navajo,  and 
the  A.  W.  Ewing  have  been  wholly  or  parti v  dismantled;  the  Gus  Fowler  was  sunk, 
and  the  Golden  GaU'did  not  enter  the  nver  during  1900. 
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In  addition  to  the  remaining  33,  the  following  steam  vessels  were  actively  engaged 
in  trade  on  the  river  daring  1900: 

Tablb  4. 


Name. 


Where  built. 


Year. 


When  enrolled. 


BimensionB. 

Length. 

Breadth. 

Depth. 

Feet. 

i%d. 

Feet. 

142.6 

30.1 

3.6 

100.0 

19.8 

3.8 

80.0 

18.0 

4.0 

69.3 

16.1 

3.4 

100.7 

18.3 

3.0 

97.8 

20.0 

3.0 

29.8 

7.7 

2.1 

130.0 

24.0 

4.8 

Ton- 
nage. 


W.H.  Grapevine. 

Osage 

John  Rentz 

Junior 

Buck  Elk , 

Henry  Wohlt 

LeeDolson , 

Henrietta , 


Mound  City,  ni  .... 

Osage  City,  Mo 

Rock  iHhind,  111 

Kansas  City,  Mo 

Hermann,  Mo 

do 

Dubuque,  Iowa 

Still  water,  Minn.... 


1898 
1900 
1899 
1899 
1900 
1900 
1896 
1879 


St.  Louis,  Mo 

doTT. 

Kansas  City,  Mo. . 

do 

St.  Louis,  Mo 

do 

do 

St.  Paul,  Minn  ... 


98 
58 
33 
58 
67 
10 
153 


Name. 


gers. 


Engines. 


Boilers. 


Flues. 


Num- 
ber In 
each 
boiler. 


Diam- 
eter. 


W.  H.  Qrapeyine . 

Osage 

John  Rents 

Junior 


Buck  Elk 

Henry  Woblt . 

LeeDolson 

Henrietta 


12 


In. 
lOf 

m 

10 
8 

7 


31 


18 

24 
21 
16 

14 

16 
6 


In. 

87 

42 
44 
40 

44 

60 

86 
42 


Inches. 
8 
9 

10 
3 
6 

28 

8 
2 
6 


Name. 


Boilers. 


Licensed  to  nm  on— 


Name  of  owners. 


W.  H.  Orapeyine. 

Osage 

John  Rents 

Junior 


Steel.... 
...do... 
...do.. 
...do... 


Buck  Elk. 


.do. 


Henry  Wohlt., 

LeeDolson..., 
Henrietta 


.do. 


.do... 
.do... 


18S1 
1894 
1899 


1900 


1900 


1898 
1883 


Lbs. 
153 

160 

192 

196 

100 

166 

166 
160 


MisBisslppi  and  tributary 

rivers. 
.....do 


.do. 


Missouri  and  Kansas  riy- 
ers,  between  Kansas  City, 
abo7e  and  below,  100 
miles. 

Missi&sippi  and  tributary 
rivers. 


do. 

do- 
do. 


St  Louis  and  Hermann 
Packet  Co.,  Hermann.  Mo. 

Schoenen  &  Castrop,  Osage 
City,  Mo. 

Stewart-Peck  Sand  Co.,  Kan- 
sas City,  Mo. 

do 


Misnuri  and  Oasconade  Riv- 
er Transportation  Co.,  Her- 
mann, MO. 

Hermann  Ferry  and  Packet 
Co.,  Hermann,  Mo. 

Anton  Leuveke,  St.  Loui8,Mo. 

Berlin  &  Healy,  Omaha, 
Nebr. 


Very  respectfolly,  your  obedient  servant, 

GoL  Amos  Stickney, 

Corps  of  Engineers^  U.  8.  A., 

'     President  Missouri  River  Commission. 

Sup.  Eng.— 01 26 


A.  H.  Blaisdbll, 
AMtstarU  Bngmeer. 
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MIB8OUBI  RlVRR  CoBfMTSSION, 

St,  LouiSt  Mo.,  June  SO,  1901. 

Gou>NSii:  I  have  the  honor  to  sabmit  the  following  report  on  the  commerce  of  the 
Osaee  River,  Missouri,  daring  the  (»lendar  ^ear  1900: 

Tne  steamboat  traffic  was  performed  prmcipally  by  the  steamers  Frederick  and 
/.  R.  WeUs  and  the  small  steamboat  DaunUess.  The  urst  two  operated  over  average 
distances  of  32  and  65  miles  respectively  above  the  mouth,  and  the  latter  between 
Baffnell  (72  miles)  and  Linn  Creek  (110  miles). 

The  two  laiger  steamers  made  131  trips,  of  which  2  were  to  Linn  Creek,  110  miles; 
30  to  Tuscumbia,  60  miles;  51  to  St  Elizabeth,  45  miles,  and  the  remainder  &om  35 
to  7  miles  above  the  mouth. 

The  small  steamer  Eanger  did  a  limited  bosineaB  in  the  vicinity  of  Osceola  (228 
miles),  the  amount  of  which  I  waa  unable  to  ascertain. 

All  the  steamboat  freights  appear  to  have  been  delivered  to  the  railroads  which 
cross  the  Osa^  for  further  tnuuBportation. 

The  foUowmg  table,  giving  the  amount  of  freight  carried,  towed,  and  rafted,  is  a 
close  approximation  to  the  amount  of  the  1900  commerce  of  the  Osage  River: 

Tablb  1« 


GiML 

andn. 

Live 
stock. 

liDin* 

ber 
and 
wood. 

Rail- 
road 
ties. 

Bafld- 

rial 

and, 

giayel. 

Ba- 

rytes. 

Salt 

Prod- 
uce. 

General 
merohan- 
di8e,faim 

ery,etc. 

ItotaL 

Mfle- 

tCHlS. 

Packets 

Bafts,  etc 

3bfM. 
8,722 

3bM. 
934 

TbiM. 
622 

Tom, 

TbiM. 

814 

7,500 

2bM. 
70 

Tons. 
266 

Tom. 
91 

Tans. 
1,674 

Tims. 
12,688 
83,461 

545.107 
8,060,215 

l^otal.... 

8,722 

034 

G22 

76,961 

7,814 

70 

256 

91 

1,674 

96,144 

8,605,322 

Table  2  is  a  comparative  statement  of  the  commerce  of  the  river  for  the  series  of 
years  1900-1893; 

Tablb  2. 


ShipmentB. 

1900. 

1899. 

1898. 

1897. 

1896. 

1895. 

1894. 

1898. 

Grain,  hay,  etc 

Tbns. 

8»722 

934 

76.583 

7.600 

256 

91 

1,988 
70 

Tons. 

4,077 

878 

57,663 

871 
165 

8.608 

3bf». 

8,418 

1,038 
74,881 

8,015 
848 
201 

1,885 

Tons. 

1,598 

909 

66,175 

229 
255 

781 

Tom. 

2,651 

843 

62,764 

4,500 
416 
188 

1,081 

Tms. 

4,496 

1,866 
64,986 

3,600 
828 
191 

1,789 

Tbfw. 

4.793 

1,076 

89,086 

8,100 

128 

186 

1,416 
440 

Tern. 
8.778 

livestock' 

741 

Lnmber,  logs,  wood,  railroad  ties  . . 
Gravel  and  sand 

62,020 

Salt 

829 

Prodnce..... 

196 

General  merchandise,  farm  ma- 
chinery, etc 

946 

Barytes  11. 

470 

Total 

96,144 

76,702 

84,286 

71,247 

72,893 

76,706 

105,225 

68,475 

Table  8  gives  the  comparative  commerce  of  the  river,  expressed  in  mile-tons,  during 
the  series  of  years  1900-1895: 

Tablb  8. 


dasi. 

• 

1900. 

1899. 

1898. 

1897. 

1886. 

1895. 

Packets  and  miscellaneous  boats . . 
Bafts,  etc 

MiMons. 

545,107 

8,060,215 

mMans. 

898,136 

2,968,121 

MSerUms. 

849,955 

8,825,099 

MOeions. 

178,695 

8,707,200 

Mae4(ms. 

212,898 

8,839,488 

mU-Ums. 

263,654 

2,941,609 

ToXmI 

8,605,822 

8,861.267 

4,175,054 

8,885,895 

4.061,881 

8,205,068 

Very  respectfully,  your  obedient  servant. 


Ck>L  AxoB  SnoENBY, 

OoTp9  o/EnffmeerBf  U.  8.  A. 
Prendent  Miuouri 


A.  H.  Blaibdbix^ 
Aasiitaint  En0neer» 


Oonmnsrian. 
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MlSSOUBI  BlYEB  OoHHISBIONy 

8l,  LouMy  Mo,,  June  SO,  1901, 

Golombl:  I  have  the  honor  to  sabmit  the  following  report  on  the  commerce  of  the 
Gasconade  River,  Missouri,  during  the  calendar  year  IQOD: 

The  steamboat  trade  was  mostly  performed  by  the  boats  of  the  Hermann  Ferrv  and 
Packet  Company.  About  22  per  cent  of  this  trade  was  between  Owens  Mill  and 
Vienna,  50  and  79  miles  respectively  above  the  mouth;  the  remainder  averaged  a  dis- 
tance of  30  miles. 

The  average  distance  the  railroad  ties  were  rafted  was  80  miles. 

There  was  much  less  lumbering  done  on  the  river  than  in  former  years,  but  a  large 
increase  in  grain  production. 

The  following  table,  giving  the  amount  of  freight  carried,  towed,  or  rafted,  is  a  close 
approximation  to  the  amount  of  the  1900  commerce  of  the  Grasconade  River,  Missouri: 

Tablb  1. 


COaok 

Qnln. 

Liye 
stock. 

Lum- 
ber 
and 

wood. 

RaU- 
road 
tfes. 

Band- 
mate- 
rial. 

Salt 

Grayel, 
etc 

Prod- 
uce. 

General 
merchan- 
dise and 
farm  ma- 
chinery, 
eto. 

TotaL 

Mile- 
tons. 

Packets 

Bafts     

7bn«. 
4,796 

Tom, 
256 

3bfu. 
61B 
800 

TbfM. 
'i4,'69i* 

16 

2bn<. 
44 

Ibiu. 
150 

TbiM. 
82 

788 

6,689 
14,991 

286,992 
1,187,280 

Total.... 

4.796 

266 

818 

14,691 

16 

44 

150 

82 

788 

21,660 

1,424,272 

The  following  table  gives  the  totals  in  dassee  of  freight  shipped  during  the  series 
of  yean  1900-1893: 

Tablb  2. 


Shipments. 

1900. 

1899. 

1896. 

1897. 

1896. 

1896. 

1894. 

1896. 

Qi*'n,  hay,  etc.. .....••••.. ......... 

Ibfu. 
4.796 

256 
16,604 

160 

788 
44 

82 
16 

TbiM. 

2,100 

414 

19,864 

1,787 

88 

86 

6 

TbiM. 

708 

27,134 

168 

872 

67 

228 

167 

Tim. 

1,467 

686 

480 
86 

U4 
64 

Tons. 

8,197 

1,181 

40,860 

102 

896 
96 
181 
891 

Tons. 

8,208 

920 

42,486 

780 
88 
122 

Tona. 
8,061 

847 
27,269 

118 

^,m 

186 

Tons, 
8,061 

liyestoci'. 

141 

Lomber,  logs,  wood,  railroad  ties . . . 
Grayel  and  sand 

17,916 

General  merchandise,   farm    ma- 
chinery, etc ..«......r 

706 

Salt...... 

80 

Produce 

185 

'Rn11d1nflrTnA.tArIii.1ii.       

Ttotal 

21,680 

24,259 

80,981 

80,615 

46,294 

47,544 

82,611 

22,058 

The  following  table  gives  the  comparative  commerce  of  the  river,  expressed  in 
mile-tons,  during  the  six  years,  1900-1895: 

Tablb  8. 


daas. 

1900. 

1699. 

1896. 

1897. 

1886. 

1896. 

PacVelB  and  miscellaneons  boats . . . 

irfle-tons. 

236.992 

1,187,280 

MIMom. 

307,376 

1,079,758 

MiMoM, 

162,694 

1,669,669 

ifiZe^ons. 

179,777 

2,030,125 

MUe4ims, 

229.215 

8,293,060 

MUe-Ums, 

197,574 

8,247,507 

•IV>tal    

1,424,272 

1,887,129 

1,832,268 

2,209,902 

8,522,276 

8,415,081 

Very  respectfully,  your  obedient  servant^ 


GoL  Amos  &riOKJNJx, 

Corp$  of  Engineen,  U,  8.  A.f 

President  Missouri  River  Commission* 


A.  H.  BlaisdklLj 
Assittant  Engineer. 
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Afpendix  C. 

ANNUAX  BEPOBT  ON  LOCAL  W0BK8  ABOVE  KANSAS  CITT,  MO.,  BT  MB.  8.  WATEBS  FOX, 

DIVISION  ENGIKEBB. 

MlSSOUBI  RiVBB  COMMIBSION, 

St.  Louis,  Mo.,  June  so,  1901. 

Colonel:  I  have  the  honor  to  sabtnit  the  following  annual  report  for  the  fiscal 
year  ended  June  30,  1901,  of  ojwrations  on  local  works  above  Kansas  City,  Mo., 
heretofore  referred  to  as  the  Omaha  division  of  the  Missouri  River: 

Operations  during  the  year  comprised  dike  reenforcement  and  revetment  con- 
struction at  Omaha;  dike  and  abatis  construction  and  repair,  and  extension  of  dikes 
at  Nebraska  City;  revetment  construction  at  Rulo;  revetment  and  abatis  construc- 
tion at  St  Joseph;  surveys,  examinations,  care  and  repair  of  plant,  and  miscellaneous 
incidental  work. 

The  work  was  performed  under  allotments  from  the  appropriations  of  $250,000 
made  in  the  sunory  civil  act  approved  June  6, 1900,  for  improving  Missouri  River 
from  mouth  to  Sioux  City,  Iowa,  and  balances  from  previous  appropriations  as 
follows: 

From  sundry  civil  act  of  1899,  allotment  for  Omaha  and  Council  Blufb, 
balance  available  July  1,  1900,  about  1740  estimated  freight  chai^ges  on 

piling  and  lumber,  during  fiscal  year  of  1900,  $3,739.79 $4, 479. 79 

From  sundry  civil  act  of  June  6,  1900,  for  local  works  above  Kansas 

City,  Mo 31,000.00 

From  sundry  dvil  act  of  June  6,  1900,  for  at  Rulo,  Nebr 65,000.00 

From  sundry  dvil  act  of  March  3,  1899,  for  repairs  and  contingendes...         561. 35 
From  sundry  dvil  act  of  July  1,  1898,  for  at  mouth  of  Kaw  River 100. 81 

Total 101,141.95 

The  total  expenditure  during  the  year  was  $100,637.44,  as  shown  in  the  Appendix, 
Exhibit  A. 

OMAHA  BEACH. 

Prcject. — The  project  approved  by  the  Chief  of  Engineers  August  8,  1900,  contem- 
plated strengthening  the  two  dikes  near  the  mouth  of  Pigeon  (>eek,  by  heavy  sink- 
fasdne  work,  built  up  on  stable  slopes  to  an  elevation  of  about  5  feet  below  S.  L.  W., 
and  the  construction  of  the  revetment,  of  about  1,000  feet  in  length,  on  the  right 
bank  at  Florence  Lake,  authorized  in  the  project,  approved  by  the  Chief  of  Engineers 
January  12,  1900.    The  estimated  cost,  exclusive  of  materials  on  hand,  was: 

For  reenforcing  the  two  dikes  near  the  mouth  of  Pigeon  Creek $600 

For  1,000  linear  feet  of  standard  revetment  near  Florence  Lake 2, 635 

For  repair  and  outfitting  plant,  moving  plant,  mii)€rintendence,  and  contin- 
gencies   1,505 

Total 4,740 

The  extension  of  the  revetment  to  points  of  relatively  greater  safety,  600  feet 
upstream  and  200  feet  downstream,  was  made  conditional  upon  the  approval  (subse- 
quentiy  given)  of  a  sale  of  construction  materials,  on  hand  on  the  Omaha  reach  but 
not  needed  there,  to  the  three  other  works  above  Kansas  City. 

Pigeon  Creek  dikes,  reenforcement.— Th\a  work,  which  was  made  necessary  by  a  sus- 
tain^, violent  attack  on  the  lower  dike,  and  the  probability  that  the  upper  dike 
would  sooner  or  later  be  attacked  in  like  manner,  was  accomplished  in  accordance 
with  the  plans  between  August  23  and  September  12.  Seventy-six  foadnes,  4  feet  in 
diameter  by  20  feet  long,  were  placed  at  the  upper  dike,  and  150  of  the  same  size  at 
the  lower  dike.    The  cost  of  the  work  was: 

For  labor,  indudin^  steamboat  service $933.27 

For  materials  (previously  acquired  and  paid  for  under  previous  allotments)  1, 444. 61 

Total 2,377.88 

The  item  of  labor  cost  exceeded  the  estimate  because,  due  to  scour,  more  fasdnes 
than  the  estimate  provided  for  were  required  to  build  up  to  the  specified  srade. 

Hevetment  construction  ai  Florence  Lake, — All  of  the  materials  required  for  the  con- 
struction of  the  1,000  feet  of  revetment^  authorized  in  the  project  approved  January 
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12, 1900,  were  acquired  in  the  spring  of  1900,  and  in  May  of  that  year  some  preparatory 
work  in  the  way  of  clearing  tne  bank  was  done.  But,  as  explained  in  the  Annual 
lieport  for  that  year,  the  conditions  at  that  time  were  such  that  the  successful  com- 
pletion of  the  work  with  the  limited  funds  available  was  doubtful,  and  it  was  decided 
to  postpone  its  construction  until  after  the  June  rise.  The  authorized  sale  to  the 
three  lower  works  of  the  division  of  construction  materials,  valued  at  $3,934.12,  which 
were  on  hand  and  not  needed  on  the  Omaha  reach,  made  it  possible  to  extend  the 
revetment,  as  provided  for  in  the  project  of  June  23. 

The  work  was  accomplished  between  the  dates  of  August  26  and  October  6.  The 
revetment  is  1,840  feet  m  length,  as  measured  on  the  8.  L.  W.  contour.  Standard 
t?l)ecifications  were  followed,  except,  that  for  100  feet  beginning  1,700  feet  below  the 
head  of  the  work,  the  mattress  was  reduced  in  width  to  66  feet,  and  the  lower  84 
feet  of  mattress  to  a  width  of  40  feet. 

The  cost  of  the  revetment  was  $12,939.98,  or  about  $6.87  per  linear  foot.  Compari- 
son of  cost  with  estimates  is  impracticable,  as  88.4  per  cent  more  work  was  performed, 
and  the  value  of  materials,  which  is  included  in  the  cost,  does  not  appear  in  the  esti- 
mates. The  unit  cost  of  the  work,  however,  was  in  fact  greater  than  anticipated, 
because  of  the  scarcity  of  labor  and  the  fact  that  a  large  percentage  of  the  brush  on 
hand  was  found  to  have  dried  out  and  become  so  brittle  as  to  be  unfit  for  use. 

A  photographic  view  of  the  completed  work  (PI.  V)  accompanies. 

NEBRASKA  CITY  BBAGH. 

[Bee  accompanying  map  (PI.  I).] 

Project. — ^The  project,  approved  by  the  Chief  of  Engineers  August  8,  1900,  contem- 
plated closing  the  breach  in  the  curved  end  of  Dike  Sfo.  6,  reenforcing  the  structure 
where  it  was  most  exposed,  and  building  a  line  of  abatis  about  300  feet  in  length 
from  the  shore  to  the  mshore  end  of  the  radial  2-row  work  near  the  lower  end  of  the 
dike;  closing  the  gap  at  the  shore  end  of  Dike  No.  1  with  standard  3-row  work,  about 
100  feet  in  length;  repairing  the  curtains  on  Dikes  Nos.  1  and  2,  and  extending  the 
Htruotures  into  the  stream  110  linear  feet  and  150  linear  feet,  respectively,  with 
standard  3-row  work;  the  renewal  of  the  curtain  on  Dike  No.  3;  the  construction  of 
a  longitudinal  dike  (new  design)  about  370  feet  in  length,  from  the  left  bank  at  the 
head  of  old  Nebraska  City  Island,  about  750  feet  above  Dike  No.  1.  The  estimated 
coat,  exclusive  of  value  of  materials  on  hand,  was: 

Repairing  and  reenforcing  Dike  No.  5,  about $400.00 

3()0  linear  feet  of  abatis  near  end  of  Dike  No.  5 600.00 

.300  linear  feet  of  standard  3-row  dike,  at  $7 2,620.00 

Renewing  curtains  on  old  dikes 100. 00 

370  linear  feet  of  longitudinal  dike,  5-row  work,  at  $19.31 7, 337. 80 

Sjiecial  shore  protection  of  scour  stone  at  root  of  longitudinal  dike 432. 20 

Repairing  and!^  outfitting  plant,  moving  plant,  superintendence,  and  con- 
tingencies   5,610.00 

Total 17,000.00 

Repairing  and  reevforcivg  Dikp  No.  5.— This  work  was  accomplished,  as  authorized, 
between  the  dates  of  September  19  and  November  26. 

The  breach  in  the  structure  (E  and  F  rows)  from  radial  bent  No.  48  to  61  was 
closed,  with  12  bents  of  2  piles  each,  driven  to  a  penetration  of  22  feet.  Owing  to 
nondelivery  of  piling  of  requisite  lengths  it  was  necessary  to  splice  7  of  the  piles.. 
Two  missing  piles  in  the  D  row  of  bents  Nos.  49  and  57  were  replaced.  The  new 
2-row  work  was  braced  with  an  upper  system  of  6  by  8  inch  wales,  and  the  usual 
double  direct  braces,  4  bv  8  inches,  with  filling  blocks,  and  a  lower  system  of" wales 
and  single  direct  braces,  6  by  8  inches,  the  latter  being  attached  at  an  elevation  of  3 
feet  above  S.  L.  W.  The  structure  was  reenforced  on  the  E  and  F  rows  between 
bents  Nos.  39  and  67,  by  upper  and  lower  diagonal  braces,  and  on  radials  49,  53,  57, 
61 ,  and  65,  the  D  and  E  rows  were  connected  by  single  direct  braces  of  6  by  8  inches, 
placed  3  feet  above  8.  L.  W.  The  new  work  was  curtained  and  the  old  curtain 
renewed  where  necessary.  In  all,  285  linear  feet  of  curtain  was  attached.  As  &ur  as 
practicable  the  driftwood  on  the  structure  was  removed. 

The  cost  of  this  work  was  $1,014.46. 

Abatis  construction  near  toiver  end  of  Dike  No,  6. — ^This  work  was  accomplished 
between  October  19  and  November  1.  Three  hundred  linear  feet  of  standard  deep- 
water  abatis  was  built  in  one  piece,  extending  from  the  inshore  end  of  the  radial 
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2-row  pUe  work  on  radial  No.  87,  of  Bike  No.  6,  to  the  accreted  shore,  on  a  line  par- 
allel to  the  stem  of  the  dike. 

The  cost  of  the  work  was  $739.71. 

Soon  after  the  completion  of  the  abatis  there  was  considerable  fill  above  and  below 
it.  But  there  was  a  growing  tendency  in  the  approaching  flow  to  attack  the  shore 
just  above,  and  as  a  precautionary  measure  113  small  felines,  each  weighted  with 
two  sacks  of  sand,  were  made  and  placed  at  the  shore  end  of  the  structure. 

The  cost  of  the  fascine  work  was  $184.87. 

Dike  repair,  extengion.  and  reenforcementj  Dike  No.  1. — This  work  was  commenced 
September  9  and  completed  November  25. 

The  gap  from  the  bank  to  the  shore  end  of  the  old  structure  was  closed  with  eight 
bents  of  standard  3-row  work,  and  the  first  four  bents  of  the  former  were  reenforced 
with  a  third  row  of  piles,  driven  10  feet  below. 

The  dike  waa  extended  to  the  new  project  Une,  with  six  bents  of  standard  3-row 
work,  having  a  reenforced  pile  in  tne  upper  row  at  each  b^it.  A  new  curtain 
throughout,  272  feet  in  length,  was  attacheid.  The  outer  60  feet  of  this  curtain  was 
destroyed  soon  after  completion,  and  was  renewed  on  the  25th  of  November. 

The  bank  at  the  shore  end  of  the  dike  was  graded  and  paved  for  a  length  of  66  feet 

The  total  cost  of  this  work  was  $2,217.03. 

Dike  No.  S. — ^The  authorized  extention  of  this  dike  to  the  new  project  line  was  not 
made.  Between  September  30  and  October  2,  six  piles  were  driven  for  anchorage 
when  it  was  found  that  a  scour  of  10  to  20  feet  on  the  line  of  the  dike  had  occurred, 
making  the  depths  too  great  for  the  lengths  of  available  piles.  Later  on  the  effect 
of  Dike  No.  1  was  so  &ur-reaching  that  it  appeared  unnecessary  to  extend  No.  2,  and, 
therefore,  postponement  was  authorized.    The  dike  was  recurtained  November  3. 

The  cost  of  tnis  work  was  $147. 

Dike  repairs.  Dike  No.  S. — ^The  authorized  renewal  of  380  linear  feet  of  curtain  on 
this  structure  was  accomplished  between  November  10  and  24,  at  a  cost  of  $1(X4.93. 

Longitudinal  dike  construction. — ^The  construction  of  the  longitudinal  dike  from  the 
head  of  old  Nebraska  City  Island,  as  authorized  in  the  approved  project,  was  com- 
menced October  6  and  completed  November  23. 

The  standard  design  for  longitudinal  dikes,  a  drawing  of  which  accompanies 
(PI.  IV)  and  which  was  closely  followed  except  as  noted  below,  provides  for  a  5-row 
pile  structure,  built  to  a  level  grade  2  feet  above  standard  high  water.  The  piles  are 
spaced  10  feet  between  centers  in  the  rows  and  the  rows  10  feet  between  center  lines. 
With  the  exception  of  an  additional  lower  outside  wale  and  two  small  reenforoe  wales 
on  the  upper  row  and  an  extra  wale  on  the  second  row  of  piles,  the  ayaiUm  of  bracing 
is  the  same  as  that  adopted  for  standard  high  4-row  work.  The  distmctive  feature  (3 
the  design  is  the  suspended  and  unusually  wide  fascine  foot  mattress.  The  mattress 
has  a  total  width  of  150  feet,  of  which  70  feet  lies  in  front,  or  on  the  stream  side  of  the 
structure.  Fascine  mattress,  though  more  expensive  than  the  ordinary  woven  mat- 
tress, waa  given  preference  over  the  latter,  because  it  affords  better  protection  against 
scour  from  flow  through  it  and  is  stronger.  It  is  formed  of  compact,  willow  orush 
fascines,  about  8  inches  in  diameter,  and  of  length  eoual  to  the  width  of  mattress — 
150  feet.  The  fascines  are  bound  and  attached  to  eacn  other  at  intervals  of  3  feet  by 
two  continuous  No.  10  galvanized  steel  wires,  the  latter  being  brought  together 
between  the  fascines  and  twisted  for  a  length  of  about  2  inches;  in  this  way  the  wires 
were  locked  so  as  not  to  render  in  the  event  of  rupture,  and  an  opening  in  the  mat- 
tress was  provided  through  which  it  was  thought  sufficient  flow  would  pass  to  insure 
the  desired  fill  under  the  mattress.  To  strengthen  the  mattress  longitudinall^r  top 
and  bottom  board  binders,  spaced  10  feet  apart,  are  provided.  These  are  2  by  8  inch 
Cottonwood  boards,  12  feet  long,  fastened  to  each  other  through  the  mattress  every  3§ 
feet  by  foxtail  pins  of  oak  2  inches  in  diameter.  The  mattress  is  also  strengthened 
longitudinally  and  transversely  by  top  and  bottom  three-eighth-inch  galvanized- 
wire  strands.  These  are  put  on  taut  and  fastened  together  at  intersections  by  4-part 
cable  clips.  The  transverse  strands  are  ^aced  10  feet  apart,  passing  through  the  pile 
work  on  the  upstream  side  of  the  piles.  The  longitudinals  are  13  in  number,  spaced 
as  follows:  At  I  foot,  10  feet,  30  feet,  50  feet,  aud  60  feet,  respectively,  from  the  outer 
or  stream  edge  of  the  mattress  on  the  inshore  of  the  first,  second,  and  third  rows  of 
piles,  on  each  side  of  the  fourth  or  saddle  row,  on  the  stream  side  of  the  fifth  row,  and 
20  feet  and  4  feet,  respectively,  from  the  inner  edge  of  the  mattress. 

The  mattress  is  supported  at  the  fourth  row  of  piles  on  two  6  by  10  inch  wales  that 
embrace  and  are  screw  bolted  to  the  piles.  At  the  third,  second,  and  first  rows  it 
rests  on  6  by  8  inch  wales,  which  are  supported  by  1-inch  square  elbow  drift  bolts. 
These  bolts  are  driven  into  the  piles  at  that  stage  in  the  driving  of  the  latter  when 
the  designated  point  on  the  pile  has  arrived  at  tne  bottom  of  the  leads.  The  pile  is 
then  driven  to  grade.    The  6  by  8  inch  supports  are  forced  onto  the  elbow  bolts  and 
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held  there,  pendmg  the  hailding  and  sinkme  of  mattress,  by  board  cleats  nailed 
above  water  to  the  piles.  The  two  6  by  8  inch  saddle  wales  on  the  fourth  row  are 
so  placed  that  the  sarface  of  the  mattress  over  them  will  be  at  an  elevation  of  from 
3  to  5  feet  above  S.  L.  W.,  as  the  staee  of  river  may  permit,  and  the  supports  at  the 
other  rows  are  to  be  placed  on  a  grade  that  slopes  1  on  3}  from  the  saddle  wales. 

The  specifications  provide  that  about  1  ton  of  riprap  stone  per  linear  foot  shall  be 
used  to  sink  the  mattress,  the  major  portion  being  thrown  on  near  the  outer  ed^e, 
and  only  enough  where  the  mattress  is  supported  to  overcome,  with  some  margin, 
its  buovant  effort.  As  the  mattress  inside  of  the  fourth  row  is  intended  principally 
to  eaten  the  overpour,  it  is  to  be  allowed  to  assume  a  natural  position,  with  little  or 
no  ballast  The  usual  pole  curtains,  with  somewhat  wider  spacing  than  for  croea 
dikes,  are  attached  to  the  fourth  and  fifth  rows. 

It  was  thought  that  the  space  under  the  suspended  mattress  would  be  quickly  filled 
by  deposit,  thus  giving,  in  effect,  a  revetted  and  therefore  permanent  subbank  with 
stable  slope,  and  that  the  upper  bank  would  be  advancea  by  deposit,  after  one  or 
more  floods,  through  the  agency  of  the  curtains  out  to  the  line  of  the  dike. 

When  the  construction  of  the  dike  was  well  under  way,  it  became  apparent  that, 
if  carried  to  completion  under  tiie  specifications,  its  cost  would  exceed  tne  estimates; 
you  therefore  authorized  a  change  in  the  style  of  foot  mattress  from  fascine  to  the 
ordinary  woven  form.  The  change  was  effected  at  bent  No.  21.  This  and  the  omis- 
sion of  the  drop  braces,  which  were  deemed  unnecessary  on  account  of  the  short 
distance  between  the  upper  and  lower  system  of  bracing,  were  practically  the  only 
departures  made  from  the  standard  design. 

Thirteen  cottonwood  piles  were  driven  for  temporary  anchorage  and  180  long-leaf 
pine  piles  in  the  dike.  The  latter  form  34  bents  of  5 jpiles  each,  and  1  bent  each  of 
4,  3,  2,  and  1  pile,  respectively,  where  the  structure  abuts  the  bemk.  The  outer  or 
stream  row  of  the  dike  contains  38  piles  and  measures  370  feet  from  the  first  to  the 
last  pile.  The  foot  mattress  extends  21  feet  below  the  last  bent  of  piles  and  measures 
on  its  outer  edge  396  feet.  From  its  head  downstream  for  a  length  of  205  feet,  or 
26,430  square  feet,  it  is  standard  fascine  work,  and  below  that  191  linear  feet,  or  28,660 
square  feet,  is  woven  mattress.  In  sinking  the  mattress  487.3  tons  of  stone  were 
used.  On  the  fourth  and  fifth  rows  and  across  the  shore  end  of  the  dike  800  linear 
feet  of  curtain  was  attached. 

The  bank  was  graded  for  a  distance  of  116  feet  above  the  third  row  of  piles  and 
paved  with  stone.  As  an  additional  protection  against  flanking,  about  200  tons  of 
riprap  stone  were  placed  in  the  form  of  a  berm  at  the  foot  of  the  paved  slope  and 
extending  from  its  nead  down  onto  the  mattress. 

The  total  cost  of  the  dike  was  $8,680.52.  It  is  shown  in  detail  in  the  Appendix, 
Exhibit  B. 

Two  photo^phic  views  (Pis.  Viand  VII)  of  the  structure  as  completed  accompany. 

No  inspection  of  the  reach  has  been  made  since  March  22.  At  that  time  all  of  the 
structures  were  intact,  but  the  attack  on  the  accretions  above  the  shore  end  of  the 
abattis  at  IMke  No.  5  was  persisting  and  seriously^  threatened  to  flank  it  The  longi- 
tudinal dike  had  not  been  in  the  line  of  principal  flow,  and  for  much  of  the  time 
since  its  construction  was  in  dead  water,  so  that  its  effect  was  not  marked.  There 
was  a  good  fill  below  Dikes  Nos.  1  and  2. 

BUU)  BSACH. 

[See  accompanying  map  (PI.  n).] 

Projed, — ^The  project  approved  by  the  Chief  of  Engineers  August  21  contemplated 
the  projection,  by  standard  revetment,  of  the  left  bank  of  Rush  Bottom  Bend  above 
Rulo,  Nebr.,  commencing  close  under  the  shore  bar  then  at  the  head  of  the  bend, 
and  extending  downstream  as  far  as  the  funds  would  permit,  about  7,200  to  8,000 
linear  feet.    The  estimated  cost  was: 

7,200  to  8,000  feet  of  revetment $43,660 

Proportionate  cost  of  repairing  and  outfitting  plant,  moving  plant,  superin- 
tendence, and  contingencies 21,450 

Total  allotment 65,000 

Revetment  oonttructUm,  Rush  Bottom  Bend, — ^The  paucity  of  available  plant  heavily 
handicapped  this  work.  The  demands  of  the  upper  works  were  such  that  it  was 
not  until  the  latter  part  of  October  that  enough  plant  could  be  spared  to  permit  the 
commencement  of  work  in  the  Rulo  reach,  and  as  ice  is  liable  to  make  its  appearance 
in  the  river  there  at  any  time  after  the  10th  of  November,  that  contingency  had  to 
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be  arranged  for  at  considerable  sacrifice.  Before  operations  were  actively  com- 
menced tbe  shore  bar  at  the  head  of  the  bend  cut  away,  exposing  the  greater  portion 
of  the  main  bank  for  2.150  feet  upstream,  making  it  necessary  to  place  the  head  of 
icn  farther  upstream  than  originally  ] 


the  revetment  that  much  farther  upstream  than  originally  proje 

Bank  grading  was  commenced  October  17,  but  it  was  not  until  ten  days  later  that 
enough  plant  aud  materials  were  assembled  to  b^gin  mattress  weaving. 

The  work  was  vigorously  pushed  thereafter  until  the  15th  of  November,  when 
wearing  and  grading  were  suspended  in  order  that  the  plant  might  be  taken  to  a 
safe  winter  harbor  at  Nebraska  City.  Up  to  this  time  3,530  linear  feet  of  bank  had 
been  naded  and  1,657  linear  feet,  or  142,811  square  feet,  of  mattress  made  and  par- 
tially ballasted.  The  mattress  was  in  two  pieces  of  1,130  and  527  feet  lengths,  respec- 
tively, with  an  interval  of  unprotected  bank  between  them  of  1,640  feet 

Between  January  7  and  22, 1,680  linear  feet,  or  147,444  square  feet,  of  mattress  were 
woven  on  the  ice,  closing  the  gap  and  overlapping  the  upper  and  lower  sections  22 
feet  and  18  feet,  respectively.  In  the  interim  from  November  15  to  January  7,  a 
small  party  had  been  kept  employed  ballasting  the  mattress  and  upper  bank  and 
procuring  and  assembling  materials  for  the  completion  of  the  revetment 

The  river  being  clear  of  ice  by  the  middle  of  March,  the  floating  plant  was  reas- 
sembled in  Rulo  reach  and  revetment  construction  resumed  on  Maim  21.  Mean- 
while, owing  to  the  failure  of  the  river  and  harbor  bill,  it  was  decided  to  hold  in 
reserve  the  sum  of  $4,000,  estimated  as  necessary  to  remove  the  plant  to  Gasconade. 
This  and  the  other  extraordinary  exj>ense8  above  referred  to  necessitated  a  curtail- 
ment of  the  work.  On  the  8th  of  April,  when  the  mattress  had  been  made  to  a  point 
5,280  feet  below  the  head  of  the  revetment,  that  branch  of  the  work  was,  by  your 
direction,  ntopped.  After  a  suspension  of  all  operations  from  April  20  to  May  1  on 
account  of  bad  weather,  the  revetment  was  completed  May  13. 

The  cost  of  the  work  as  shown  in  detail  in  Appendix,  Exhibit  C,  was  $42,827.20,  or 
about  $8.11  per  linear  foot.  The  value  of  construction  materials  left  over  on  account 
of  curtailment  of  work  is  $4,634.74.  It  is  estimated  that  an  additional  expenditure 
of  $8,000  would  have  completed  the  revetment  as  projected.  This  amount  was  more 
than  covered  by  the  extraordinary  expenses  involved  on  account  of  plant  and  the 
failure  of  the  contractor  to  furnish  stone  as  required. 

Two  photographic  views  of  the  revetment  (Fls.  VIII  and  IX)  accompany. 

ST.  JOSEPH  SBAOH. 
[See  accompanying  map  (PI.  HE).] 

Project. — The  project  approved  by  the  Chief  of  Engineers  August  8,  1900,  contem- 
plated fairing  out  a  deep  pocket  in  the  right  bank  at  the  FloyoT  Schoolhouse,  about 
z,700  feet  below  the  bridge,  and  stopping:  further  caving  there  by  two  short  abattis, 
aggregating  about  200  feet  in  length,  the  abattis  to  be  secured  at  their  shore  ends  by 
fascine  work,  and  the  bank  at  the  upper  and  lower  ends  of  the  pocket  to  be  graded 
with  a  view  to  ameliorate  the  disturbance  of  flow  caused  by  the  abrupt  breaks  in  the 
bank  line;  and  building  a  longitudinal  5-row  dike  of  new  design  and  of  about  280 
feet  in  length  from  the  point  at  the  lower  end  of  the  revetment  constructed  last 
year  below  the  bridge,  the  line  of  the  structure  to  be  tangent  to  the  curve  of  the 
revettcKi  shore  alx)ve  it,  and  though  the  length  of  the  dike  was  much  shorter  than 
desired  it  was  expected  to  train  the  flow  so  as  to  afford  protection  to  a  considerable 
length  of  the  bank  below. 

The  estimated  cost  was: 

200  linear  feet  of  abattis  and  shore  protection  work,  in  pocket  near  Floyd 

Schoolhouse,  about $600.00 

280  linear  feet  longitudinal  dike,  at  $20.94 6,863.20 

Shore  connection  at  root  of  longitudinal  dike 236. 80 

For  repair  and  outfitting  plant,  moving  plant,  superintendence,  and  con- 
tingencies   3,300.00 

Total  to  be  apportioned 10,000.00 

Abatis  and  fascine  shore  protection^  Floyd  Schoolhouse. — This  work  was  accomplished, 
as  authorizcnl,  between  the  dates  of  November  11  and  December  3. 

Two  lines  of  deep-water  abatis,  each  100  feet  in  length,  were  placed  and  securely 
anchored.  A  shore  connection  of  brush  and  stone  was  made  at  each  abatis.  The 
bank  in  the  pocket  above  and  below  the  two  abatis,  was  graded  and  covered  with 
fascine  mattresses  built  in  place.  The  upper  mattress  was  30  feet  by  25  feet,  the 
lower  one  40  feet  by  60  feet 
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The  cost  of  work  was: 

200  linear  feet  of  abatis  and  shore  oonnectioiui $562.46 

2  feudnemattresBeeb,  150  square  feet..... 233.79 

Total 786.25 

Longitudinal  dike  (xmstnuiion. — This  stnicture  was  built,  in  accordance  with  the 
plans,  between  the  dates  of  November  5  and  December  7.  Through  inadvertence  the 
spacing  of  piles  in  the  rows  was  not  done  with  customary  precision,  and,  due  to  that 
fact,  the  diKe  measures  332  feet  in  leneth  on  the  upstream  row,  though  it  contains 
only  33  bents.  In  all  other  respects  the  new  standard  design  (PI.  IV)  and  specifica- 
tions for  5-row  longitudinal  dikes  were  closely  followed. 

There  were  142  piles  driven  in  the  dike,  forming24  bents  of  5  piles  each,  2  bents  of 
4,  3  bents  of  3,  1  bent  of  2,  and  3  of  1  pile  each.  The  mattress  begins  at  bent  No.  4, 
where  it  is  80  feet  wide,  increases  in  width  graduallv  to  150  feet  at  bent  No.  14, 
and  holds  that  width  to  32  feet  beyond  the  stream-end  bent;  it  measures  322  feet  in 
length  on  its  upstream  edge;  the  crest  of  the  mattress  on  the  saddle  wales  at  the 
fourth  row  is  3.15  feet  above  S.  L.  W.;  the  outer  edge  of  the  revetment  mattress 
crosses  the  upper  row  of  dikepiles  at  bent  No.  16.  The  elevation  of  the  top  of  the 
(like  is  13.95  feet  above  S.  L.  W.  Six  hundred  and  four  linear  feet  of  curtain  was 
attached. 

A  shore  connection,  122  feet  in  length,  from  bent  No.  5  to  the  top  of  the  revetment 
on  line  of  the  dike,  was  built  of  brush  and  stone  in  alternate  layers.  It  slopes  from 
14  feet  above  S.  L.  W.  at  the  bank  to  12.5  feet  above  in  82  feet  At  the  latter  point  it 
drops  to  8.5  feet  above  S.  L.  W.  and  is  level  for  40  feet  to  bent  No.  5  of  the  dike. 

The  total  cost  of  the  dike  was  $7,032.15.  The  elements  of  work  and  cost  in  detail 
are  shown  in  the  Appendix,  Exhibit  D. 

It  is  regretted  that  because  of  the  lack  of  funds  an  examination  and  survey  could 
not  be  made  to  ascertain  the  effects  of  this  dike,  and  other  like  structures  built  during 
the  year,  on  the  local  conditions  of  flow.  As  earlv  as  November  22,  before  the  foot 
mattress  of  the  longitudinal  dike  at  St  Joseph  had  been  sunk,  the  training  effect  on 
the  flow  was  marked.  The  piles  in  the  upstream  row  showed  a  head  of  water  of  5  to 
8  inches;  those  in  the  next  lower  row  about  one-half  as  much;  those  in  the  third  row 
still  less,  while  on  the  fourth  and  fifth  rows  there  was  little  if  any  break.  Below  the 
dike,  for  a  distance  of  about  400  feet,  there  was  an  area  of  dead  water  extending  from 
the  shore  out  to  near  the  end  of  the  dike.  The  line  of  main  flow  had  been  thrown 
out  from  the  shore  below  to  a  line  that  made  an  angle  of  not  more  than  15*^  down- 
stream from  the  line  of  dike. 

The  latest  reports,  under  dates  of  March  5  and  10,  from  the  watchman  in  charge  of 
the  floating  plant  there,  state  that  the  main  flow  after  leaving  the  longitudinal 
returns  to  the  main  bank  some  4,000  feet  downstream,  and  that  an  eddy  of  greater  or 
less  activity  according  to  stage,  and  about  500  feet  in  length,  existed  below  the  dike. 
At  this  time  the  crest  of  the  mattress  was  2  feet  above  the  surface  of  the  river,  and  it 
is  probable  that  tiie  structure,  because  of  fill  underneath  the  mattress  and  accumu- 
lated trash  on  the  latter,  was  acting  like  a  solid  dike. 

PBOCURING  OOMSTBUCnbN  HATERIAI& 

All  of  the  poles  and  cottonwood  piling,  and  a  part  of  the  brush  and  stone,  used  on 
these  works  were  procured  by  hired  labor.  All  of  the  long-leaf  pine  pihng,  lumber 
of  all  kinds,  strana,  clips,  wire,  bolts,  nails,  and  other  fostenings,  a  part  of  the  brush 
and  the  major  portion  of  the  stone,  were  furnished  under  informal  contract 

Stone, — At  Omaha  there  were  2,411.75  tons  (estimated)  of  stone  left  over  from  the 
previous  year's  work.  During  the  year  2,771.225  tons  were  furnished  under  informal 
contract  by  Messrs.  S.  H.  Atwood  &  Co.  at  $1.14}  per  ton,  delivered  on  cars  at  Flor- 
ence, Nebr. 

At  Nebraska  City  there  were  388.5  tons  (estimated)  of  stone  left  at  ''Jones  Point" 
in  the  fall  of  1899.  Additional  795.05  tons  were  furnished  during  the  year,  under 
informal  contract,  by  the  Johnson  Stone  Company,  at  90  cents  per  ton  on  cars  at 
Nebraska  City. 

At  Bulo,  18,697.8  tons  of  stone  were  received  on  cars  on  the  river-construction  tract 
in  Rush  Bottom  Bend,  as  follows:  From  Helsley  Brothers,  under  informal  contract, 
6,289.6  tons,  at  $0,895;  S.  H.  Atwood  &  Co.,  under  informal  contract,  7,829  tons,  at 
$1.25;  quarry  at  Curzon,  Mo^  by  hired  labor,  4,579.2  tons,  at  $1.1455. 

A  contract  was  awarded  to  Helsley  Brothers,  of  St  Joseph,  Mo.,  for  the  entire  quan- 
tity of  stone  needed  at  Rulo  and  St  Joseph,  but  their  £iilure  to  make  deliveries  as 
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required  inade  it  neceeeary  to  acquire  the  stone  as  above  indicated.  At  the  close  of 
operations  3,038.895  tons  (estimated)  were  left  in  the  storage  pile  at  the  river-con- 
Btruction  tract  in  Rush  Bottom  Bend. 

At  St  Joseph,  593.2  tons  of  stone  were  famished,  under  informal  contract,  by 
Messrs.  Helsley  Brothers  at  10.775  per  ton,  on  cars  at  the  St  Joseph  stock  yards. 

Brush  <md  poles.— At  Omaha  there  were  995.2  cords  of  brush  left  over  from  last 
year's  work.  Additional  810.8  cords  were  purchased  from  the  Omaha  Water  Gom- 
panv,  at  50  cents  per  cord,  on  the  left  bank  near  the  mouth  of  Pigeon  Creek,  and  429 
cords  were  procured  by  hired  labor,  at  a  cost  of  $1.66  per  cord,  on  barge. 

At  Nebraska  City,  8iB1.5  cords  of  brush  and  96  coras  of  poles  were  procured  by 
hired  labor,  at  a  cost  of  |2.70  and  $2.65  per  cord,  respectively,  delivered  at  point  of 
expenditure. 

At  St  Joseph,  401  cords  of  brush  and  82  cords  of  poles  were  procured  by  hired 
labor,  at  a  cost  of  $2.26}  and  $2.72  per  cord,  respectively,  delivered  at  point  of 
expenditure. 

Piling  and  lumber. — ^At  Nebraska  City,  9,571  linear  feet  of  p»ine  piling  were  received 
by  transfer  from  Omaha  work,  and  2,945  linear  feet,  under  informal  contract,  from 
the  Frost-Trigg  Lumber  Company,  the  latter  at  $0.1965  per  linear  foot^  on  cars  at 
Nebraska  City.  Hired  labor  procured  1,906  linear  feet  of  oottonwood  pihng  at  a  cost 
of  $0.0248  per  linear  foot,  on  baive.  There  were  received  by  transfer  from  Omaha 
work  23,125  feet  B.  M.  of  lon^-leaf  pine  lumber,  and  48,146  feet  B.  M.,  under  informal 
contract,  from  the  Frost-Tnj^g  Lumber  Companv,  the  latter  at  $18.45  per  M  feet 
B.  M.  ^n  cars  at  Nebraska  City.  Under  informal  contract  there  were  received  from 
M.  C.  Hamilton  11,600  feet  B.  M.  of  cottonwood  lumber  on  river  bank  near  Florence, 
Nebr.,  at  $14  per  M  feet  B.  M.,  and  from  D.  P.  Bolfe  &  Co.  11,488  feet  B.  M.,  at 
$14.85  per  M  feet  B.  M.,  on  river  bank  10  miles  below  Nebraska  Citv. 

At  St  Joseph  6,336  linear  feet  of  pine  pilling  were  furnished,  under  informal  con- 
tract, by  the  Frost-Triju;  Lumber  Company,  at  $0.19}  per  linear  foot,  on  cars  on  the 
stock-yards  switch.  There  were  received,  under  informal  contract,  from  the  Chicago 
Lumber  and  Coal  Company,  43,503  feet  B.  M.  of  long-leaf  pine  lumber  at  $18.15  per 
M  feet  B.  M.,  on  cars  at  the  stock-yards  switch,  and  from  James  Shepherd  19,200 
feet  B.  M.  of  cottonwood  lumber  at  $16  per  M  feet  B.  M. ,  on  river  bank  near  the  work. 

Wire  strand, — ^The  prices  paid  for  three-eiehths-inch  galvanized  strand  during  the 
year  averaged  about  5.54  cents  per  pound,  1.  o.  b.  cars  at  the  nearest  point  to  the 
work. 

Oak  pins  and  wedges.— Theee  were  manufactured  by  hired  labor  at  the  boat  yard  at 
Crasconade,  Mo.,  from  old  scrap  lumber,  at  an  average  cost  of  $50  per  1,000. 

PLANT. 

The  floating  plant  used  on  these  works— hired  towboats  excepted— was  the  same 
as  that  used  during  the  previous  year,  reinforced  with  two  of  the  new  100-foot  baiges 
brought  up  from  Gasconade. 
The  fleet  consisted  of  the  following  pieces: 
8team  tender  Atalanta. 
2  Nasmyth  steam  pile  drivers,  Nos.  8  and  9. 

1  special  hydraulic  grading  boat  No.  8. 

2  mattress  Doats. 
2  quarter  boats. 

1  store  boat 

9  100-foot  and  4  64-foot  barges. 

2  cross  boats. 

At  the  close  of  the  previous  year  all  of  these  hulls,  with  the  exception  of  the  two 
new  100-foot  barges,  were  lying  at  Florence,  Nebr.,  m  care  of  watchmen. 

In  the  latter  part  of  Auguist  authority  was  given  to  make  such  repairs  as  were  found 
absolutely  necessary  for  the  season,  and  on  the  21st  of  that  month  a  small  force  of 
carpenters  besan  the  work.  All  of  the  bargee,  the  grader,  and  two  mattress  boats  were 
calked,  their  kevils  and  timberheads  repaired  or  renewed,  and  the  soft  spots  in  gun- 
wales and  rakes  scabbed.  In  order  to  provide  much-needed  additional  room  and 
convenience  on  the  quarter  boats,  sleeping  quarters  were  built  on  64-foot  barge 
No.  100  and  some  alterations  made  in  quarter  boats  Nos.  7  and  8.  The  working  parts 
of  the  tender  AtalanUiy  pile  drivers  Nos.  8  and  9,  and  grader  No.  8,  were  overhauled 
and  put  in  repair.  Minor  current  repairs  incident  to  wear  and  tear  in  service  were 
made  as  reqmred. 

The  cost  of  the  repairs  and  alterations  was  $1,418.32. 

The  plant  was  first  used  on  the  Omaha  reach,  then  at  Nebraska  City,  and  later,  as 
it  could  be  spared,  at  Rulo  and  St  Joseph.    The  seven  hulls  taken  to  St  Joseph 
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were  harbored  there  during  the  winter  under  the  longitadinal  dike;  those  used  at 
Rulo  were  taken  back  to  winter  harbor  under  the  dikes  opposite  Nebraska  City,  and 
returned  to  Rulo  in  March.  The  river  and  harbor  bill  failine  in  its  passage,  instruc- 
tions were  given  to  remove  all  plant  and  materials  on  hana,  other  them  stone  and 
brush,  to  Gasconade,  for  storage  during  the  period  of  inactivity.  This  was  accom- 
plished by  the  26th  of  May,  at  a  cost  of  $4,755.89. 

The  steamboat  service  auring  the  year  was  performed  by  the  tender  Ataiafda  and 
the  hired  towboats  Henriettay  Oasconade,  and  (Uaae. 

The  AtaUmia  was  in  service  one  hundred  and  forty-two  days;  the  Henrietta  ninety 
days,  at  $45  per  day  and  fuel;  the  Gasconade  eighty-two  days,  at  $25  per  day  and 
fuel;  and  the  Osage  fourteen  and  one-half  days,  at  $40  per  day  and  fuel. 

On  the  17th  of  March,  while  underway  downstream  in  Nishna  Bend  with  a  heavy 
tow,  the  engines  of  the  steamer  Menrietta  became  disabled,  and  one  100-foot  baree 
waa  snaked  and  so  badly  damaged  that  the  cost  of  its  recovery  and  repair  would 
exceed  its  value.    It  was  therefore  abandoned. 

BUBVET8    AND    EXAMINATIONS. 

On  October  2  and  3  a  shore-line  survey  of  the  river  from  Florence,  4}  miles 
upstream,  was  made. 

A  partial  hydrographic  survey  of  the  river  in  the  vicinity  of  the  dikes  opposite 
Nebraska  City  was  made  December  7  to  9. 

The  hydrographic  survey  of  the  reach  from  Arago,  Nebr.,  to  Rulo,  Nebr.,  com- 
menced June  26,  1900,  was  completed  July  14.  A  sfiulia  survey  of  the  left  bank  of 
Rush  Bottom  Bend  was  made  May  8. 

A  shore-line  survey  of  the  St  Joseph  reach,  from  the  bridge  4)  miles  downstream, 
was  made  December  5  and  6. 

In  addition  to  the  foregoing,  soundings  were  frequently  taken  in  and  near  the 
various  works. 

The  cost  of  survey  work  durine  the  year  was  $377.79. 

On  complaint  of  the  Stewart-Peck  »uid  Company,  of  Kansas  City,  Mo.,  a  special 
examination  of  some  reported  obstructions  to  navigation  in  the  Kaw  River  was  made 
on  the  16th  of  August  by  Assistant  Engineer  £d.  Jones.  A  copy  of  his  report  in  the 
matter,  dated  August  19,  was  forward^  to  you  on  the  21st  of  that  month. 

In  compliance  with  instructions  contained  in  your  letter  of  January  24, 1  prepared, 
without  additional  cost,  and  submitted  under  date  of  February  14,  a  report  concerning 
Kaw  River  at  and  near  the  mouth. 

Very  respectfully,  your  obedient  servant, 

S.  Watbbs  Fox,  Division  Engineer, 

CoL  Amos  Sticknbt, 

Corps  of  Engineers^  U,  &  A.,  President  Missouri  River  Commission, 


user  of  illubtbationb  aooompanting  the  forbqoing  befobt. 

A  map  (PI.  I)  of  Missouri  River,  in  vicinity  of  Nebraska  City,  Nebr.,  showing  loca- 
tion ana  cnaracter  of  work  done  during  the  year  and  previously. 

A  map  (PI.  II)  of  Missouri  River,  in  vicimty  of  Rmo,  Nebr.,  showing  revetment 
built  during  the  year  in  Rush  Bottom  Bena;  A  spur  dike  and  revetment  built 
during  the  year  by  the  Burlington  Railway  Company,  lower  down  in  the  same  bend, 
are  also  shown. 

A  map  (PL  III)  of  Missouri  River,  in  vicinity  of  St  Joseph,  Mo.,  showing  a  longi- 
tudinal dike  and  two  lines  of  abatis  built  during  the  year  and  the  extent  of  bank 
caving  in  the  reach  since  September,  1899. 

A  drawing  (PI.  IV)  of  the  standard  arranffement  adopted  for  longitudinal  dikes. 

Eight  phot({graphic  views  (Pla.  V  to  XII)  of  works  on  the  four  reaches  in  process 
of  constraction  and  completed. 


list  of  xzhibiib  vobming  appendix  to  fobsgoino  kepobt. 

A. — Classified  statement  of  money  expenditures  during  the  year. 
B. — Elements  of  work  and  cost  in  detail  of  longitudinal  dike,  Nebraska  City. 
C. — Elements  of  work  and  cost  in  detail  of  revetment,  Rush  Bottom  Bend. 
D. — ^Elements  of  work  and  cost  in  detail  of  longitudinal  dike,  St  Joseph. 
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Exhibit  A. 

Classified  ttatemenl  of  money  expenditures  under  aUotments  for  work  on  local  works  above 
Kansas  (My,  Mo,,  during  the  fiscal  year  ending  June  SO,  1901, 


AUotmentL 

At  Omaha 
and  Coun- 
cil Blufb. 

Local 
works 
above  Kan- 
sas City, 
Mo. 

At  Rnlo, 
Nebr. 

At  mouth 
of  Kaw 
River. 

RepaixB 

and  con- 

tingen- 

dee. 

TotaL 

Actual  expenditure  on  account 
of  confltruction  work  for  labor 
and  matoriiiLs 

12,618.22 
201.46 

124.518.49 
8,684.47 

$45,898.88 
2,066.41 

1661.35 

$73,682.44 
6,882.34 

Towboat  service  while  directly 

Total 

2,814.68 

28,162.96 

48,045.79 

561. .35 

179,574.78 

For  assembling  plant  and  mate- 
rials and  storing  same  at  Gas- 
conade for  the  period  of  inac- 
tivity  

4,666.06 

6,705.41 

6,349.80 

800.15 
284.25 

1100.81 

M,  755.89 

•7,928.14 
«  7, 214. 92 

All  other  plant  service,  Inclad- 
ing  repairs,  watching,  and  moy- 
inir  from  pliu*e  to  nlace.  r  t  . .  .^  r .  t 

414.69 

854.90 

.50 
7.00 

1,808.14 
1,010.22 

City  office*  and  tiela 

All  other  charges: 

Surveys 

71.81 

•1,163.71 

Total 

Grand  U>tal 

1,276.99 

2,890.17 

16,794.69 

100.81 

21,062.66 

4,091.67 

31,048.18 

64,840.48 

100.81 

561.35 

100,637.44 

1  About  79  per  cent  of  grand  total  expenditures. 

*  About  5  per  cent  of  grand  total  expenditures. 

*  About  8  per  cent  of  grand  total  expenditures. 
4  About  7  per  cent  of  grand  total  expenditures, 
t  About  1  per  cent  of  grand  total  expenditures. 

Exhibit  B. 

Elements  of  work  and  cost  in  detail  of  longitudinal  dike,  Nebraska  City,  Nebr.,  during  the 
months  of  October  and  November,  1900, 

[JjOiigitudinal  dike:  Standard  5-row,  suspended  fascine  mattress,  330  linear  feet;  and  10  feet  4*row,  10 
feet  8-row,  10  feet  2-row,  and  10  feet  1-row.] 


Classification  and  extent. 


Cost  in 
item. 


TotaL 


Pile  driving,  anchorage: 

Piling,  Cottonwood,  13=481  linear  feet,  at  $0.01248. 

Coal,  45  bushels,  at  $0.108 

Labor 

Pile  driving,  dike  piles: 

Piling,  pine,  180^7,109  linear  feet,  at  $0.319 

Coal, '240  bushels,  at  $0.108 

Labor 

Bracing: 

Lumber,  pine,  30,734  feet  B.  M.,  at  $1 8.15 , 

Lumber,  pine,  3.ti3l>  feet  B.  M.,  at  $20.01 , 

Bolt**,  wa«hers,  and  nails , 

Labor '. 

Mattress  supports: 

Lumber,  cottonwood,  1,072  feet  B.  M.,  at  $14.423. . 

Lumber,  pine,  4,992  feet  B.  M. ,  at  $20.01 , 

Bolts,  elbow  drift,  204,  at  20  cents 

Bolts,  washers,  and  nails 

Labor 

Fa.srine  mattress: 

Bni>h.  125.5  cords, at  f-2.r)77 

Stumpage , 

Lumber,  cottonwoo<l,  9,248  feet  B,  M.,  at  $14.423. .. 

Wire,  dips,  etc 

Pins  and  wedges,  1,864,  at  5  cents 

Stmnd,  1-inch,  3,'J54  pounds,  at  $0.0569 

Labor , 


$60.08 

4.86 

54.94 


1,666.87 
25.92 
468.07 


677.74 

72.68 

188.73 

472.64 


15.46 
99.89 
40.80 
18.76 
169.85 


823.41 
9.65 

133.38 
65.  Tl 
93.20 

221.03 

579.4$ 


«U9.83 


2,040.86 


1,411.79 


844.26 


1,425.77 
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ElemenU  of  work  and  cost  in  deUtU  of  longitudindl  dike,  Nebroika  OUy,  Nebr,^  during  the 
months  of  October  and  November ^  1900 — Continuea. 


Clasaiflcation  and  extent 


Cost  in 
Item. 


Total. 


Woven  mattress: 

Brash,  179  cords,  at  S2.677 

Stnmpagre , 

"Wire  and  clips 

Strand,  i-inco,  3,570  pounds,  at  90.0569.. 
Labor , 


Ballasting  mattress: 

Stone,  487.3  tons,  at  S0.90. 
Baling,  etc.,  at  90.488 ... 
Labor 


Curtain: 

Poles,  26.1  cords,  at  €2.321 

Stum  page 

Nails 

Strand,  f-inch,  84  pounds,  at  $0,559. 
Labor 


Placing  scour  stone,  etc: 

Stone,  104.12  tons  (new),  at  S0.90. . 

Barging,  etc.,  at  80.488 

Stone, 212  tons  (old),  at  S0.72 , 

Barging 

Labor 


Steamboat  service . 
Total  cost 


$461.28 
18.62 
86.65 
199.66 
840.31 


438.67 

237.80 

92.04 


60.68 
8.61 
4.72 
1.90 

66.00 


93.71 
60.81 
162.64 
62.32 
71.00 


SI,  050. 82 


768.41 


130.81 


430.48 
967.99 


8,680.62 


Exhibit  G. 

Memerds  of  work  and  cost  in  detail  of  5^280  linear  feet  of  revetment  in  Rusk  Bottom  Bend 
during  fiscal  year  ending  June  SO,  1901. 


Classification  and  extent. 


Cost  in- 
item. 


Total. 


Procuring  8,436  cords  of  brush  and  delivery  at  point  of  expenditure 

Stone  ballast: 

Procuring  1,540.33  tons,  by  hired  labor,  delivered  on  B.  &  M.  spur  track. 

Rush  Bottom  Bend,  at  fl.1465 

7,829  tons,  at  $1.25,  purchased,  delivered  on  B.  &  M.  spur  track.  Rush 

Bottom  Bend 

6,289.6  tons,  at  89i  cents,  purchased,  delivered  on  B.  <&  M.  spur  track. 

Rush  Bottom  Bend 

Labor  and  subsi.stence,  hauling  to  point  of  expenditure 

Grading  bank,  6,400  linear  feet »  24,360  cubic  yards: 

Labor 

Subsistence 

Supplies 


Construction  and  anchorage  of  mattress,  6,320  linear  feet » 469,817  square 
feet: 

Strand,  1-inch,  41,631  pounds,  at  30.0552 

Cable  clips,  2,455,  at  30.1192 

Labor 

SubsLstence 


Ballasting  mattress  and  bank,  16,658.93  tons  of  stone;  labor  . 

Steam  lH)Iit  service / 

i  Jbservinpf  national  holidays 

Travel i  n^  ex  pennes  on  account  of  construction  work 

Transportation  of  tools 

Care  of  plant,  on  account  of  construction  work 


$1,764.46 

9,786.25 

6,629.20 
6,160.04 


Total  cost  (about  $8.11  per  linear  foot)  . 


667.95 
206.04 
43.23 


2,298.03 

292.64 

3, 7:J2.  SO 

1,1(10.40 


$6,466.86 


22,829.96 


906.22 


7,483.87 
2,610.87 

2,av..4i 

186.73 
55.72 
347.46 


42,827.20 


Value  of  stone  on  hand,  3,038.895  tons,  at  $1.1455 $3,481.03 

Value  of  strand  on  hand,  18,428  pounds,  at  $0.0552 • 1, 017. 23 

V         Valueof  clipsonhand,  1,145,  at$0.1192 136.48 

Total 4,634.74 
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Exhibit  D. 


8.  ARMT. 


IXemenit  of  work  and  cod  m  ddaU  of  Umgiiudindl  dtie,  8L  Jo9qphf  Mo*,  during  the 
monihi  of  November  and  December ,  1900. 

[Longitadinal  dike:  Standard  6-iow,  nupended  fasdne  mattreoB,  242  feet,  and  20  feet  4*iow,  80  feet 
8-iow,  10  feet  2-iow,  and  SO  feet  l-row;  and  122  linear  feet  itone  and  bmah  ihore  oonneetion.] 


Claniflcatton  and  extent 


Cost  in 
Item. 


TotaL 


FUe  dilTing.  anchorage: 

Piling,  pine,  S69  linear  feet,  at  $0.1965 

Piling,  pine,  44  linear  feet,  at  90.1938 

Piling,  Cottonwood,  126  linear  feet,  at  90.1248. 

Driftbolt8,2,at20cent8each 

Coal,  26  bushels,  at  $0.104 

Labor 


172.51 

8.51 

15.72 

.40 

2.00 

4S.07 


Pile  driYlng.dlke  piles: 

Filing,  pine,  6,248  linear  feet,  at  90.1988  . 

Coal,  150  bnshelB,  at  $0.104 

Labor 


1,207.96 

15.00 

SOL  86 


Bracing: 

Lomber,  pine,  81,808  feet  B.  M.,  at  118.16. . 
Lumber,  pine,  2,928  feet  B.  M.,  at  $20.01 . . . 

Bolts,  WRshcn,  and  nails 

Labor 


668.16 

68.6$ 

168.66 

672.96 


Mattress  supports: 

Lumber,  pine,  4.272  feet  B.  M.,  at  $20.01 

Lumber,  pine,  2,948  feet  B.  M.,  at  $18.  IS 

Lumber,  cottonwood,  1,812  feet  B.  M.,  at  $16. 

Bolts,  washers,  and  nails 

Labor 


8&48 
88.61 
20.99 
40.97 
102.47 


Fascine  mattress: 

Brush, 807  cords, at  $2.12 , 

Stumpage  and  binding  wire 

Lumber,  cottonwood,  14,624  feet  B.  M.,  at  $16. 

Pins  and  wedges,  1,295,  at  5  cents , 

Wire,  2,941  pounds , 

Strand,  Huch,  460  pounds,  at  $0.0866 , 

Strand,  l-inch,  6,059  pounds,  at  $0.0555 , 

Sa"!"::;:::::::::::;::::::::::::::::::::::: 


$142.81 


1,684.91 


1»86S.M 


80B.42 


660.84 
44.68 

288.96 
64.75 
97.24 
89.79 

887.94 

42.71 

1.017.17 


Ballasting  mattress: 

Stone,  879  tons,  at  $0.775 . 
Labor 


298.78 
269.88 


Curtain: 

Poles,  20  oords,  at  $2.82 

Nails,  186  pounds,  at  $0.0278 . 
Labor 


66.40 

8.71 

76.00 


Shore  connection: 

Stone,  141.8  tons,  at  $0,775  . 
Brush,  50  cords,  at  $2.12  . . . 

Stumpage 

Binding  wire 

Labor 


109.90 

106.00 

6.00 

2.25 

188.86 


Steamboat  service . 
Ty>tal 


9,628.94 

668.11 

18ft.ll 


862.01 
68.60 


7,082.16 


Appendix  D^ 

ahnual  befobt  on  local  works  bblow  kansas  cftt,  ho.,  by  mr.  b.  watsbs  vox, 

division  knoineeb. 

Missouri  Riybr  Commission, 
JefferBoti  City,  Mo,,  June  SO,  1901. 
Golonil:  I  have  the  honor  to  sabmit  the  following  annual  report  of  operatioiis  on 
local  works  below  Kansas  City,  Mo.,  for  the  fiscal  year  endine  Jnne  90, 1901: 

Operations  during  the  vear  coxnprised  dike  construction  ana  repair,  and  revetment 
construction  on  the  Little  Blue  Reach;  dike  construction  and  bankhead  repairs  on 
the  Gla^gow  Reach;  the  extension,  repair,  and  reenforcement  of  Bankhead  ID  above 
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Bocheport;  dike  (xmstraction  in  Howard  Bend  above  St  Charles;  sonreys,  examina- 
tions, care  and  repair  of  plant,  and  miacellaneons  incidental  work. 

The  work  was  performed  under  allotments  from  the  appropriation  of  $250,000, 
made  in  the  sundry  dvil  act  approved  June  6,  1900.  for  improving  Missouri  River 
from  its  mouth  to  Sioux  City,  Iowa,  and  balances  m>m  previous  appropriations,  as 
follows: 

From  sundry  dvil  act  of  1898,  above  mouth  of  Little  Blue  River $306. 08 

From  sundry  dvil  act  of  1899,  above  mouth  of  Little  Blue  River 1, 986. 44 

From  river  and  harbor  act  of  1899^  above  mouth  of  Little  Blue  River 1, 368. 02 

From  sundry  dvil  act  of  1899,  at  Lexington,  Mo 68. 83 

From  appropriation  act  of  1898,  near  Huntsdale,  Mo 318.57 

From  nver  and  harbor  act  of  1899,  near  Huutsdale,  Mo 1,000.00 

From  sundry  dvil  act  of  1899,  at  Randolph,  Mo 52.48 

Fromsundrydvilactof  1899,  at  Nigger Beaid,  Mo 664.52 

From  sundry  dvil  act  of  1899,  repairs  and  contingendes 8.14 

From  allotment  for  First  Reach,  by  transfer,  approved  by  the  Secretary 

of  War,  January  3,  1901* 7,612.84 

From  sundry  dvil  act  of  1900,  local  works  below  Kansas  City,  Mo 47,000.00 

Total  amount  available 60,386.92 

The  total  expenditure  during  the  year  was  $60,385.92,  as  shown  in  the  Appendix, 
Exhibit  A. 

UTTLE  BLUB  SBACH. 

(Bee  aeeompftnylng  map  (FL  I).] 

PrqjecL—The  project  approved  by  the  Chief  of  Euffineers,  August  8,  provided  as 
follows:  In  order  to  accomplish  the  dosing  of  the  cnute,  for  which  Dike  2A  was 
built.  It  was  proposed  to  close  the  breach  in  that  structure  and  to  construct  a  cross 
dike  400  feet  in  length  on  the  left  bank,  1,900  feet  above  Dike  2A.  It  was  also  pro- 
posed to  build  two  short  dikes,  aggregating  200  feet  in  length,  from  the  right  bank, 
m  the  locality  of  7,000  feet  above  Bankhead  3A,  with  a  view  of  arresting;  erosion 
there  and  dosing  the  then  existing  small  chute  which  followed  the  main  nght  bank 
in  the  bay  below.  With  a  view  to  prevent  the  formation  of  a  deep  shoulder  above 
Bankhead  3A,  such  as  formed  above  Bankheads  5C  and  6C,  in  Wilhoite  Bend,  it  was 
proposed  to  construct  a  radial  dike  about  170  feet  in  length  immediately  above 
Bankhead  3A,  protected  at  its  outer  end  with  a  2-row  pile  wall  built  on  the '950-foot 
circle,  the  grade  of  the  latter  structure  to  be  the  same  as  the  inner  line  of  the  berm 
of  the  bankhead,  the  grade  of  the  radial  dike  to  conform  to  those  of  the  bankhead 
extended  from  the  1,000-foot  curve  center.  In  order  to  protect  the  bank  below  the 
bankhead  from  erosion,  due  to  eddy  action,  or  possibly  direct  flow  during  a  chord- 
ing  effect,  it  was  proposed  to  build  500  feet  of  standard  revetment  from  the  lower 
end  of  the  bankhead  downstream.    The  estimated  cost  was: 

For  closing  breach  in  Dike  2A,  about  160  linear  feet  of  3-row  work,  at  |6. .  |900. 00 
400  linear  feet  of  cross  dike  (above  Dike  2A)  3-row  work,  at  $9.70,  equal 

$3,860  plus  $100  for  shore  protection  and  $301.93  for  reenforeement  of 

stream  end -•.--    4,281.93 

200  linear  feet  of  2-row  dike  (right  bank) ,  at  $6 1,200.00 

170  linear  feet  of  radial  3-row  <uke  (above  Bankhead  ?A),  at  $9.70,  equal 

$1,649  plus  $100  for  shore  protection 1,749.00 

100  linear  feet  of  2-row  pUe  work,  at  $12 1,200.00 

500  linear  feet  revetment  (below  oankhead),  at  $7 3,500.00 

For  proportionate  cost  of  plant  repair,  outfitting  and  moving  plant, 

administration,  transportation,  etc 5,876.98 

Total  to  be  apportioned 18,707.91 

Bipair  and  exten$ion  of  Dike  SA, — ^The  maintenance  of  this  structure  has  proven  a 
difficult  and  very  expensive  task.  It  is  exposed  to  the  severest  conditions,  and 
unquestionabljr  snould  have  been  reenforoea  by  at  least  one  other  dike  above,  as 
contemplated  in  the  project  As  originally  built  in  the  early  fall  of  1898  it  was  a 
very  substantial  structure,  1,140  feet  m  length,  composed  of  21  bents  of  standard 
4-row  work  next  to  the  bank  and  the  remainder  3-row.    It  was  first  breached  April 

^By  your  direction,  construction  materials  of  cost  value  of  $4,612.84,  paid  for 
under  allotment  for  local  works  below  Kansas  City,  were  transferred  to  First  Reach. 
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20, 1899,  and  later  on  flanked.  In  Aagust  and  September  of  1899  the  stnictare  uras 
restored  by  the  constmction  of  830  linear  feet  of  3-row  work.  In  April,  1900,  and 
again  in  Jnue  of  that  year,  damages  due  to  ice  and  scour  were  repaired.  The  total 
cost  for  restoration  ana  repairs  to  June  8,  1900,  was  $8,939.18.  Add  to  this  the  coat 
of  building,  $7,800.04,  ana  we  have  ^e  sum  of  $16,739.22  as  the  total  outlay  on 
account  of  the  structure  prior  to  this  year's  work. 

On  June  10,  1900,  the  dike  was  again  breached,  leaving  a  gap  90  feet  in  length 
from  Bent  No.  4  to  13.  Later  on — ^in  July — ^the  structure  was  again  flanked  by  bank 
erosion.  By  the  time  work  was  commenced,  September  25,  the  gap  in  the  dike  had 
widened  to  117  feet— i.  e.,  it  extended  from  Bent  J^o.  4  to  15---and  the  main  bank  had 
receded  until  the  distance  from  the  top  of  the  bank  to  old  Bent  No.  1  was  103  feet, 
measured  on  the  center  line  of  the  dike.  After  several  delays  and  much  additional 
expense,  on  account  of  shoal  water,  the  work  was  completed  November  5.  The  gap  in 
the  old  structure  was  closed  with  11  bents  of  3-row  work,  one  of  these  being  close  up 
to  old  Bent  No.  4,  to  reenforce  it;  and  7  bents  of  3-row  work  were  built^  connecting 
the  dike  with  the  main  bank.  Three  reenforoe  piles  were  driven  immediately  below 
the  lower  row  of  the  3  inshore  bents  of  the  old  structure;  a  lower  system  of 
braces  was  attached  at  4  feet  above  8.  L.  W.  tol7  of  the  new  bents.  The  woven  foot 
mattress  extends  from  a  point  22  feet  inshore  from  old  Bent  No.  1  to  Bent  17,  a  dis- 
tance of  187  feet  It  is  40  feet  in  width  above  the  dike,  and  in  the  new  work  has  a 
total  width  of  70  feet  As  a  protection  against  flanking,  from  eddy  action  or  overpour 
during  flood  stages,  185  fascmes,  4  feet  in  diameter  and  from  16  to  28  feet  in  length, 
were  placed  in  and  immediately  above  the  new  shore  extension  from  the  bank  out 
to  the  woven  foot  mattress;  150  linear  feet  of  curtain  was  attached.  To  further 
reenforce  Bents  Nos.  1  and  4  of  the  old  structure  a  f-inch  wire  strand  was  run 
ashore,  leading  well  upstream  to  a  deadman. 

The  cost  of  the  work  was  $2,526.57,  making  the  total  outlay  to  date  on  account  of 
Dike  2'A,  $29,265.79. 

Dikes  4  A  and  6  A. — ^Theee  are  the  two  short  dikes  provided  for  in  project  on  the 
right  bank  in  the  locality  of  7.000  feet  above  Bankhead  3  A.  Work  on  them  was 
commenced  September  17  ana  22,  respectively,  and  completed,  in  accordance  with 
the  plans,  after  some  interruptions  on  account  of  rises  in  the  river,  on  November  3. 

Dike  4  A  measures  117.4  feet  from  the  top  of  the  paved  slope  to  the  stream-end 
bent  It  is  composed  of  11  bents  of  two  pues  each,  the  shore  bent  being  of  short 
pUes  set  in  by  hand.  The  piles  are  of  cottonwood,  spaced  10  feet  between  centers  in 
the  rows,  ana  the  rows  14  feet  between  centers.  The  piles  in  the  outer  four  bents 
were  driven  to  penetrations  of  34  feet,  31  feet,  30  feet,  and  26  feet,  respectively,  com- 
mencing at  the  stream-end  bent 

The  grade  of  the  structure  slopes  from  15  feet  above  S.  L.  W.  at  the  bank  to  5  feet 
above  B.  L.  W  at  the  stream  end.  The  usual  single  system  of  bracing  and  strand 
ties  were  attached.  It  is  provided  with  the  new  form  of  fascine  mattress,  sunk  to 
the  bed  of  the  river  and  extending  40  feet  in  width  above  the  upper  row  of  piles,  10 
feet  below  the  lower  row,  and  40  feet  beyond  the  stream-end  bent  The  latter  por- 
tion of  the  mattress  is  provided  with  the  usual  2  by  8  inch  cottonwood  binders.  It 
is  curtained  as  follows:  From  the  top  of  bank  to  Bent  No.  1,  24  poles;  thence  to  the 
stream  end  the  spaces  between  bents  are  provided  with  24.  22,  20,  18,  15, 12, 10, 8, 5, 
and  2  poles,  respectively.  To  protect  this  curtain  against  drift  the  3  inner  b^ts  were 
curtained  on  the  upper  row  of  piles  with  5  heavy  poles  to  each  bent  The  bank  at 
the  shore  end  of  the  dike  was  graded  for  64  feet— the  width  of  the  foot  mattress— 
and  paved  with  stone. 

Dike  5  A  measures  114  feet  from  the  top  of  the  paved  slope  to  the  stream-end  bent 
It  is  composed  of  11  bents  of  cottonwood  piles,  the  shore  bent  being  of  short  piles  set 
in  by  hand.  The  spacing,  grade,  and  bracing  are  the  same  as  those  of  Dike  4  A.  above 
described.  The  penetrations  of  the  piles  in  the  outer  4  bents  are  30  feet,  25  f^et,  24 
feet,  and  28  feet,  respectively,  be^nning  at  the  stream-end  bent  The  foot  mattress 
is  of  the  ordinary  woven  form,  with  the  same  area  and  relative  position  as  that  of 
Dike  4  A.  In  this  dike,  however,  before  sinking  the  mattress,  three-eighths  inch 
strands  were  made  fast  in  the  mattress  at  each  bent,  and  after  the  mattress  had  been 
sunk  in  place  on  bottom  the  strands  were  pulled  taut  and  listened  to  the  piles  above 
water.  This  was  done  as  a  precaution  against  settlement  of  the  mattress.  The  dike 
was  curtained  in  practically  the  same  manner  as  4  A.  The  bank  at  the  shore  end  of 
the  dike  was  graaed  and  paved  the  same  as  at  Dike  4  A.  The  cost  of  Dike  4  A  was 
$1,272.14  and  5  A  $l,053.z5.  The  greater  cost  of  the  former  structure  was  due  to  its 
form  of  foot  mattress,  the  fascine  work  being  more  expensive  than  the  woven.  The 
elements  of  work  ana  cost  in  detail  are  shown  in  the  Appendix,  Exhibits  B  and  C. 

A  photographic  view  (PI.  VI)  of  Dike  5  A  completed  accompanies. 

In  the  hurry  of  preparing  projects  and  estimates  the  estimated  cost  of  these  dikes 
was  inadvertently  oased  on  the  unit  cost  per  linear  foot  of  2-row  work,  with  10  feet 
spacing  for  long  dikes  and  the  ordinary  woven  foot  mattress. 
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Radial  dike  and  curved  pUe  waU  above  Bankhead  S  A, — Thu  was  built  in  accordance 
with  the  plans,  except  as  to  quantity  of  scour  stone  at  outer  wall,  between  ^e  dates 
of  October  6  and  November  17.  Many  difficulties  were  encountered  and  much  addi- 
tional expense  incurred  because  of  shoal  water  and  restricted  working  space. 

The  radial  dike  measures  171.6  feet  in  length  from  the  shore-end  bent  to  the  inner 
line  of  the  outer  pile  wall  on  the  950-foot  curve;  it  is  composed  of  16  bents  of  the  new 
standard  3-row  stem  work,  10  feet  spadne,  with  a  shore-end  bent  of  3  piles  set  in  by 
hand  on  the  paved  slope;  from  shore  to^ntNo.  16  it  is  built  to  a  level  grade  15.56 
feet  above  S.  L.  W.  and  then  slopes.  1  on  2,  to  6  feet  above  S.  L.  W.  at  the  outer  wall; 
Bent  No.  16  is  931.88  feet  and  the  mner  line  of  the  outer  wall  950  feet  distant  from 
the  center  of  the  1 ,000-f oot  curve  of  Bankhead  3  A.  The  foot  mattress  is  of  the  fiisdne 
form,  board  binders  omitted;  it  is  90  feet  in  width,  extending  40  feet  above  the  upper 
TOW  of  piles,  30  feet  below  the  lower  row,  and  $1  foet  beyona  the  stream-end  bent;  it 
is  suspended  at  6  feet  above  S.  L.  W.  from  the  middle  row  of  piles  on  two  6  by  10 
inch  continuous  wales  that  embrace  and  are  screw-bolted  to  the  piles;  the  usual  wales 
and  double  direct  braces  with  filling  blocks  are  attached  at  the  top  of  the  piles; 
double  direct  braces  with  filling  blocks  are  placed  between  the  upper  and  nuddle 
TOWS  at  the  crest  of  the  suspended  foot  mattress  and  a  string  of  wales  on  the  upper 
row  inmiediately  above  the  latter  direct  braces;  tliree-fourths  inch  strand  ties  are 
attached  to  each  bent,  extending  from  top  of  the  lower  pile  to  the  upper  pile  at  the 
lower  direct  brace;  the  usual  pole  curtain  was  attached  to  the  middle  row. 

The  outer  pile  wall  measures  120  feet  in  length,  extending  from  the  line  of  the 
lower  rpw  of  the  radial  dike  upstream;  it  is  composed  of  94  piles  driven  in  two  rows, 
Bpaoed  19  inches  between  centers  in  the  rows,  and  the  rows  36  inches  between  center 
lines;  the  inner  row  lies  on  the  950-foot  curve  of  the  bankhead  extended;  the  grade 
of  the  wall  is  level  with  that  of  the  iimer  line  of  the  berm  of  the  bankhead  6  feet 
above  8.  L.  W.;  the  piles  were  staggered,  L  e.,  the  piles  in  one  row  were  placed 
opposite  the  spaces  in  the  other  row;  two  strings  of  6  oy  8  inch  wales  embraced  the 
wall  at  grade,  and  a  4  by  8  inch  filling;  block  was  set  in  at  each  pile,  reaching  from 
the  pOe  to  the  inner  face  of  the  opposite  wale  and  made  fast  by  a  1  by  48  inch  screw 
bolt  passing  through  all  members.  The  specifications  called  for  300  cubic  yards  of 
scour  stone  to  be  uniformly  distributed  outside  of  the  wall  above  the  foot  mattress, 
but  on  account  of  the  inaccessibility  of  the  wall  to  floating  plant  and  the  lateness  of 
the  season  only  176  cubic  yards  were  so  placed. 

The  cost  of  the  radial  stem  dike  was  $2,574.54  and  of  the  curved  wall  $1,364.42. 
The  elements  of  the  work  and  cost  in  detail  are  shown  in  the  Appendix,  Exhibit  D. 

A  photographic  view  (PL  VII)  of  the  radial  dike  completed  accompanies. 

Revetment  e(mttTUCtiion  hdow  Bankhead  S  A, — ^The  approved  project,  as  above  stated, 
contemplated  the  construction  of  a  standard  revetment  on  the  right  bank,  commenc- 
ing at  the  lower  end  of  the  outer  pile  wall  of  Bankhead  3  A,  and  extending  500  feet 
downstream.  The  curtailment  of  this  work  to  416  feet  in  length  was  verbally 
authorized. 

The  revetment  was  built  in  accordance  with  standard  specifications  between  the 
dates  of  October  2  and  November  22,  at  a  cost  of  $2,796.44,  or  about  $6.72  per  linear 
foot. 

The  cross  dike,  400  feet  in  length,  authorized  in  the  approved  project  to  be  built 
on  the  left  bank  1,900  feet  above  Dike  2  A,  was  not  built,  altnough  aU  of  the  materials 
required,  excepting  stone  and  brush,  were  acquired.  When  operations  were  com- 
menced the  site  of  the  dike  was  inaccessible  to  floating  plimt;  later  on  its  construc- 
tion was  made  imx>oeBible  by  the  exhaustion  of  funds. 

GLASGOW   BEACH. 

[Bee  aooompanylDg  maps  (PU.  n  and  m).] 

Project. — The  project  approved  August  8, 1900,  by  the  Chief  of  Engineers  contem- 
plated repairing  and  stren^hening  the  pile-work  extension  at  Bankhe£is  4  0,  5  0,  and 
6  0,  in  Wilhoite  Bend,  and  the  construction  of  a  T-shaped  dike  from  the  left  bank 
about  midwgv  between  Bankheads  5  0  and  6  0:  the  cross  or  stem  dike  to  be  of  special 
3-row  work,  340  feet  in  length;  the  loi^tudinal  dike  at  its  outer  end  to  be  of  the  new 
form  of  5-row  work,  about  100  feet  in  fength.    The  estimated  cost  was: 

For  repairing  and  strengthening  Bankheads  4  0,  5  0,  and  6  0 $1,615 

340  linear  feet  of  cross  dike,  special  3-row  work,  at  $9.70  «=  $3,298  +  $100  for 
shore  protection 3,898 

100  linear  feet  of  longitudinal  dike,  standard  (new),  at  $20.95  =  $2,095  +  $932 
for  head 3,027 

For  proportionate  cost  of  plant  repair,  outfitting  and  moving  plant,  admin- 
istration, transportation,  etc 3,960 

Total  to  be  apportioned 12,000 

Sup.  Eng.— 01 26 
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Notification  of  the  approval  of  the  project  was  received  tinder  date  of  Atiffost  11, 
but  as  the  floating  plant  was  not  available,  having  to  be  first  used  on  the  little  Blue 
Beach,  constmction  of  the  authorized  works  was  not  commenced  until  late  in  Octo- 
ber. In  the  interim  construction  materials  and  such  plant  as  could  be  spared  were 
assembled  near  tiie  proposed  work. 

DUte  conOructionf  T  dtM.— This  structure  was  built,  in  accordance  with  the  plana, 
between  the  dates  of  October  22  and  December  8. 

It  is  composed  of  a  stem  or  cross  dike  340.2  feet  in  length  from  the  shore-end  bent, 
or  358  feet  from  the  top  of  the  paved  slope  to  its  stream-end  bent,  and  a  longitudinal 
dike  98.7  feet  in  length,  with  a  head  or  starlins  32.4  feet  in  length.  The  center  line 
of  the  stem  dike  has  an  azimuth  of  815^  2(K  and,  produced,  passes  through  the  center 
of  the  4,400-foot  curve,  which  is  tangent  to  the  1,000-foot  curves  of  Bankheads  4  C, 
5  C,  and  6  C.  The  inner  row  of  the  longitudinal  dike  lies  on  a  concentric  curve  of 
4,700  feet  radius  and  extends  about  equally  above  and  below  the  stem  dike.  The 
stem  dike  is  a  3-row  pile  structure  composed  of  32  bents,  spaced  10  feet  each  way, 
and  built  to  a  level  grade  of  2  feet  above  S.  H.  W.  The  system  of  bracing  is  the 
same  as  that  of  the  raidial  dike  above  Bankhead  8  A,  above  described.  It  has  a  foscine 
foot  mattress  90  feet  in  width,  suspended  to  the  middle  row  of  piles  and  extending 
40  feet  in  widjii  above  the  upper  row  of  piles  and  80  feet  below  uie  lower  row. 

On  account  of  a  varying  stc^  of  river  during  construction,  the  mattress  was  not 
suspended  on  a  level  grade,  as  desired.  From  Bent  No.  9  to  Bent  No.  13  it  rises  from 
5.12  feet  above  8.  L.  w.  at  the  former  to  6.79  feet  above  at  the  latter,  and  from  the 
latter  to  Bent  No.  35  slopes  to  5.12  feet  above  8.  L.  W. 

On  account  of  the  wide,  high  foreshore,  the  inshore  end  of  the  &8cine  mattress  was 
placed  at  Bent  No.  7,  the  ^und  surface  there  being  6.3  feet  above  8.  L.  W.;  its 
stream  end  lies  against  the  mner  row  of  the  longitudiiuil  dike,  making  the  len^h  of 
the  mattress  281.9  feet  As  a  precaution  against  scour,  a  mattress  40  feet  wide  and 
70  feet  in  lenetii  was  woven  over  the  foreshore,  overlapping  the  fascine  mattresd 
10  feet,  extending  from  Bent  No.  8  to  Bent  No.  1  at  the  foot  of  the  old  main  bank. 

The  foot  mattress  was  sunk  in  place  November  SO,  using  189.98  cubic  yards  of  stone. 
The  specified  pole  curtain  was  attached  to  the  middle  row  from  the  inner  row  of  the 
longitudinal  to  the  top  of  the  bank  at  grade,  a  distance  of  358.2  feet  This  branch  of 
the  work  was  completed  December  8.  Later  on,  in  December,  in  order  to  hasten 
the  desired  fill  under  tiie  mattress,  the  curtain  on  the  middle  row  from  Bent  No.  14 
to  35  was  extended  to  the  bed  of  the  river  and  a  similar  curtain  attached  to  the  lower 
row  between  Bents  Nos.  15  and  35.  The  cost  of  the  stem  dike  complete  was  $4,140.80, 
as  shown  in  detail  in  the  Appendix,  Exhibit  E. 

The  longitudinal  dike  is  a  5-row  pile  structure  built  to  same  grade  as  the  stem  dike, 
i.  e.,  2  feet  above  8.  H.  W.,  in  accordance  with  the  standard  design  and  specifica- 
tions. It  is  composed  of  11  bents  of  5  piles  each,  the  middle  bent  lying  on  the  line 
of  the  middle  row  of  the  stem  dike  extended.  It  is  provided  with  a  standard  head, 
or  starling,  and  the  fascine  foot  mattress  extends,  full  width,  upstream  to  70  feet  be- 
yond the  o-row  work,  or  37.6  feet  be^rond  the  head,  and  downstream  to  20  feet  bevond 
Bent  No.  11.  The  dike  measures  on  its  middle  row  98.7  feet  in  length  from  Bent  No.  1 
to  Bent  No.  11,  or  131.1  feet  from  the  apex  of  its  head  to  Bent  No.  11.  The  fascine 
foot  mattress  ia  suspended  on  the  fourth  row  at  5  feet  above  8.  L.  W.  The  specified 
pole  curtains,  aggregating  197.4  feet  in  length,  were  attached  to  the  fourth  and  fifth 
rows.  The  mattress  was  sunk  November  30,  using  219.91  cubic  yards  of  stone;  the 
curtains  were  completed  December  29. 

Two  photographic  views  (Pis.  VIII  and  IX)  accompany,  showing  the  T  dike  in 
process  of  construction  and  completed. 

The  cost  of  the  longitudinal  dike  was  $3,957.60.  The  elements  of  work  and  cost  in 
detail  are  shown  in  tne  appendix.  Exhibit  E. 

Rqfxtir  and  Orengihenmg  bankheads  4C,  6  C,  and  6  C— The  authorized  work  on 
these  structures  was  {>erformed  between  tne  dates  of  November  17  and  December  21. 

It  consisted  in  repairing  and  strengthening  the  2-row  pUe  extension  work  on  the 
1,000-foot  curve  of  each  bankhead  where  it  had  been  damaged  by  the  ice  movements 
in  JanuaiT  and  March,  1900;  removing  driftwood  from  the  Derm  of  the  middle  bank- 
head,  and  restoring  and  repairing  its  upper  cone  within  the  limits  of  the  350-foot 
curve;  restoring  the  berm  and  upper  cone  of  bankhead  6  C,  and  repairing  the  latter 
within  the  limits  of  the  350-foot  curve;  restoring  and  reenforcin^  the  2-row  radial  pile 
work  on  radial  No.  48,  and  cutting  down  to  grade  the  first  radial  dike  below  bank- 
head  6  G. 

The  folio wimz  work  was  accomplished: 

Bankhead  4  C- — ^Five  piles  driven  and  cut  to  grade  in  outer  extension  wall,  replac- 
ing broken  or  missing  piles;  10  wales  and  9  braces  attadied  to  outer  wall,  repladiig 
broken  or  missing  members. 
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Nob.  49  and  77;  driftwood  removed  from  pile  work  berm;  the  upper  cone  within  the 
limits  of  the  350-foot  carve  restoied  and  repaved,  expending  20  cubic  yards  of  riprap 
stone. 

Bankhead  6  C. — ^Thirteen  piles  in  the  outer  pile  extension  wall  and  7  in  the  2-pow 
work  on  radial  No.  48,  driven  and  cut  to  grade,  replacing  broken  or  missing  piles;  23 
wales  and  12  direct  braces  replaced,  and  26  diagonal  braces  added  for  the  reenforce-  i 

ment  of  the  outer  pile  wall  between  radial  bents  I^os.  21  and  61 ;  60  linear  feet  of  2-row  I 

pile  work  on  radial  No.  48  braced  and  curtained  on  both  rows,  and  131  linear  feet  of 
old  inshore  curtain  renewed;  the  outer  60  linear  feet  of  the  first  radial  dike  below  the 
bankhead  cut  to  bankhead  grades,  rebraced,  and  curtained;  the  berm  within  the 
limits  of  the  350-foot  curve  restored  to  grade  on  nine  radials — ^Nos  3, 6, 9, 12, 15, 18, 21,  ] 

24,  and  27 — ^using  250  cubic  yards  of  stone  and  160  cords  of  brush,  made  into  157  Pis- 
cines; the  upper  cone  of  the  old  structure  restored  and  repaved  for  a  length  of  100 
feet  nrom  its  head,  using  25  cubic  yards  of  stone  in  addition  to  the  old  material. 

The  cost  of  the  work  at  4  C  was  $74.03;  at  5  0,  $230.03,  and  at  6  C,  $1,402.94. 

OondUiom  of  the  flow  in  WilhoUe  Bend. — ^The  object  for  which  the  three  bankheads 
in  this  bend  were  built  seems  to  have  been  attained,  there  having  been  practically  no 
caving  of  the  bank  between  the  two  lower  bankheads  since  the  survey  of  January 
24-27, 1900,  and  none  of  much  importance  between  the  upper  and  middle  bankheads. 

During  the  year  the  flow  continued  to  enter  the  bena  about  as  it  had  since  the 
June  flood  of  1899,  the  main  channel  flow  crossing  over  from  the  ri{;ht  bank  about 
2}  miles  below  New  Frankfort,  and  impinging  against  the  left  bank  m  the  locality  of 
3,500  to  5,800  feet  above  the  upper  bankhead.  But  during  and  after  the  June  flood 
of  1900,  the  flow  instead  of  leavme  the  main  bank  at  the  timber  below  Leroy  Wil- 
liams's house,  as  it  formerly  did,  mllowed  the  bank  closely  and  caused  more  or  less 
caving  all  along  to  within  about  200  feet  of  the  upper  end  of  bankhead  4  C.  This 
modification  in  alignment  of  the  flow  as  it  entered  the  lower  half  of  the  bend  from 

4  C  downstream,  was  the  proximate,  if  not  prime,  cause  of  the  development  of  the 
conditions  shown  to  have  existed  when  the  hydrographic  survey  of  October  30- 
November  8  was  made.    See  accompanying  map  (PI.  II.) 

The  main  flow  chords  this  portion  of  the  bend  from  tne  upper  to  the  lower  bank- 
head,  lying  well  over  to  the  great  island  bar  on  the  right;  the  old  thalweg,  down  the 
main  left  shore,  was  to  a  large  extent  flUed  up  and  practically  masked  by  a  bar.  At 
the  time  of  the  survey,  in  November,  the  minus  2-ioot  contour  of  this  bar  extended 
from  a  point  about  200  feet  below  the  line  of  the  radial  dike  below  bankhead  4  C, 
and  300  feet  out  from  the  accreted  shore  downstream  to  a  point  about  350  feet  out 
from  the  lower  end  of  the  pile  extension  work  at  bankhead  6  C;  on  the  line  of  the 
directrix  of  bankhead  5  C,  the  width  of  the  bar  on  the  minus  2-foot  plane  was  only 
170  feet,  and  there  was  an  openine  in  its  8.  L.  W.,  or  zero  contour,  from  the  directrix 
250  feet  upstream:  above  and  below  5  C  the  bar  was  wider,  the  maximum  width 
between  minus  2-toot  contours  being  about  470  feet  and  550  feet,  respectively;  two 
small  areas  lyingon  the  4,400-foot  curve  were  dry  at  the  then  existing  sta^e  of  6.1 
feet  above  S.  L.  W.— one  of  them  opposite  the  upper  end  of  bankhead  5  0,  the  other 
about  midway  between  5  C  and  6  C;  the  pool  behind  the  bar  headed  up  with  a  closed 
4-foot  contour  some  700  feet  downstream  from  the  radial  dike  below  4  C,  and  the 
flow  in  it  though  comparatively  small  in  volume  was  quite  active,  especially  above 
and  around  bankhead  5  G;  there  was  some  slight  caving  of  the  bank  immediately 
above  5  0,  and  of  the  lower  part  of  the  newly  accreted  shore,  between  5  0  and  6  0. 

These  conditions  existed  just  prior  to  the  construction  of  the  T  dike.  That  struc- 
ture was  completed  December  8  and  doubtless  played  an  important  part  in  the  sub- 
sequent changes  noted  below. 

in  a  letter  addressed  to  yourself  under  date  of  May  18,  Mr.  W.  R.  DeWitt,  formerly 
assistant  engineer  in  immediate  charge  of  the  work,  reports  an  inspection  of  the 
reach  made  1)^  himself  that  day,  as  follows: 

''The  physical  condition  of  all  the  work  is  good,  there  being  no  evidence  of  dam- 
age to  any  structure  from  strain  of  any  kind. 

''For  about  2  miles  above  bankhead  4  C  the  main  flow  follows  the  left  bank  closely 
to  a  point  about  500  feet  above  that  structure.  From  this  point  it  takes  an  outward 
turn  and  stands  well  out  in  passing  4  C,  about  400  feet  from  the  outer  circle.  Ju£t 
above  5  C  the  main  ilow  divides  into  two  parts,  one  part  following  the  left  bank  into 

5  0,  shaping  itself  around  that  structure  and  then  taking  a  straight  line  to  the  end  of 
the  longitudinal  dike,  from  which  point  it  continues  in  a  straignt  line  to  6  0,  strik- 
ing the  outer  circle  at  a  point  about  200  feet  above  the  stream  end  of  the  2-row  dike 
bmlt  on  radial  48.    The  other  part  of  the  main  flow  stands  out  from  a  submerged 
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reef,  passins  5  0  and  the  longitudinal  dike  on  the  outside  of  this  reef  and  joins  the 
first  part  where  it  strikes  the  outer  circle  at  6  C.  From  this  point  the  flow  shapes 
itself  to  6  C,  and  after  striking  hard  the  end  of  the  new  radial  dike  below  that  struc- 
ture makes  a  long  crossing  to  the  Cambridge  side. 

''There  are  no  eddy  formations  nor  caving  banks  anywhere  in  the  reach,  though 
I  can  see  that  in  the  past  two  months  there  has  been  some  caving  of  the  bank,  begin- 
ning at  a  point  opposite  the  farm  house  of  Leroy  Williams  and  extending  down- 
stream about  a  mile,  and  also  just  above  5  G,  where  the  bank  has  receded  somewhat 
for  a  distance  of  about  800  feet  above  that  structure.  None  of  this  caving  has  b^n 
to  any  serious  extent. 

''There  has  been  quite  a  change  in  the  vicinity  of  the  longitudinal  dike.  The 
following  depths  were  taken  on  the  center  line  of  the  stem  dike,  at  a  stage  of  4.4  feet 
above  8.  L.  W. 


Bent 

Soundings  reduced  to 

May  18, 1901. 

November 
26,1900.1 

18 

+8.4 

1.6 

1.6 

.6 

1.6 

L6 

1.6 

8.6 

8.6 

.6 

+  .4 

.6 

.6 

.6 

1.6 

3.6 

1.6 

+  .4 

+2.4 

'L, 

•+2.4 

*  .6 

*  1.6 

2.1 

14 

8.6 

15 

6.6 

16.:::..::::::.:::.::: :: :: ::..:..::::::::::::::::::::::::::::: 

7.1 

17 

7.6 

18 

9.1 

19 

9.6 

20 

10.6 

21 

11.6 

22 

12.1 

23 

10. 1 

24 

9.1 

25 

9.6 

26 

7.1 

27 

7.1 

28 

7.1 

29 

&6 

30 

6.1 

31 

7.1 

32 

6.6 

83 

7.1 

34 

6.1 

85 

4.1 

86 

6.1 

87 

5.6 

38 

5.6 

89 

5.6 

iMattiesB  was  sunk  November  80. 
SFUl  level  with  top  of  saddle. 


•To  top  of  1 
4To  mud. 


"The  space  under  the  entire  mat  of  the  longitudinal  dike  has  filled  with  sand  and 
there  is  an  average  depth  of  1  foot  of  sand  on  top  of  the  mat  A  dry  bar,  1  foot  above 
this  stage,  extends  almost  from  the  foot  of  the  longitudinal  dike  to  bankhead  6  G. 
This  bar,  as  well  as  the  general  trend  of  the  current  is  shown  in  the  accompanying 
sketch  (not  printed). 

"I  regret  not  finding  a  skiff  in  the  vicinity  from  which  to  take  more  depths. 

"There  is  a  strip  of  driftwood  40  feet  wide  extending  from  shore  to  the  longitudinal 
dike  lying  above  the  stem  dike,  and  a  great  deal  of  it  has  lodged  within  the  struc- 
ture, a  few  very  laige  logs;  but  after  a  careful  examination  I  do  not  find  that  the  dike 
has  Deen  subjected  to  any  appreciable  strain. 

"  I  think  that  after  the  June  flood  the  saddle  will  be  entirelv  snowed  under." 

By  5'our  direction  I  made  an  examination  of  the  reach  on  the  17th  of  June,  when 
the  stage  was  11.2  feet  above  S.  L.  W.,  and  found  the  conditions  to  be  as  indicated  on 
the  accompanying  map  (PL  III). 

Above  bankhes^  4  0  the  flow  was  about  as  first  above  stated.  In  the  lower  portion 
of  the  bend  the  line  of  principal  fLow  had  moved  over  toward  the  left  bank,  scouring 
out  the  bar  which  had  masked  it  and,  except  for  a  slight  reverse  bending  at  each 
bankhead,  conformed  closely  to  the  4,400-foot  curve  mat  is  tangent  to  1,000-foot 
curves  of  the  bankheads. 

There  was  a  mild  upstream  fiow  at  the  foot  of  the  shore  accretions  below  4  C  and 
some  slight  cutting  of  the  main  bank  immediately  above  bankhead  5  C,  the  latter 
being  due  to  downstream  fiow.  There  was  no  noticeable  eddv  action  at  5  C.  An 
area  of  dead  water  extended  from  the  lower  end  of  the  pile  work  extension  at  5  C,  to 
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outer  wall  of  6  C,  all  about  as  shown  on  the  map.  Beyond  the  line  of  dead  water  at  bent 
No.  21  of  the  stem  dike  there  was  a  very  mild  flow  through  the  stem  and  longitudinal 
dikes.  A  yery  swift  current  passed  close  to  the  outer  end  of  the  2-row  work  on 
radial  No.  48,  bankhead  6  C,  and  over  the  restored  berm  of  that  structure  within  the 
limits  of  the  360-foot  circle.  There  was  a  mild  eddy  immediately  above  the  upper 
radial  dike  and  one  below  the  lower  radial  dike,  below  bankhead  6  C;  the  latter  was 
about  350  feet  in  len&th,  and  below  it,  for  a  distance  of  about  650  feet,  the  bank  was 
vertical  and  appeared  to  have  recently  caved  to  a  slight  extent 

So  far  as  could  be  seen  all  of  the  structures  in  the  bend  were  intact  The  field  of 
driftwood  above  the  stem  of  the  T  dike,  referred  in  Mr.  De Witt's  report^  was  noted, 
but  the  longitudinal  dike  was  entirely  free  from  drift 

ROCHEPORT  REACH. 
[See  accompanying  map  (PI.  IV).] 

Project, — ^After  the  approval  by  the  Chief  of  Engineers,  under  date  of  August  8,  of 
the  project,  as  originally  prepared,  for  the  expenditure  of  $10,000  available  for  use 
on  this  reach,  some  im^rtant  changes  in  the  conditions  at  and  near  bankhead  1  D 
occurred,  making  it  desurable  to  moaify  the  plan  of  work. 

A  revised  project  was  therefore  prepared,  and,  in  your  absence,  approved,  under 
date  of  August  15,  by  Capt  Charles  Keller,  Corps  of  Engineers. 

The  revised  project  provided  for  the  repair,  reenforcement,  and  extension  of  Bank- 
head  1  D  and  tne  construction  of  an  auxiliary  structure  below  it 

The  estimated  cost  was: 

For  repairing  the  2-row  pile  work  on  the  1,000-foot  curve  of  the  bankhead 
and  extending  the  same  70  feet  upstream  and  connecting  it  with  the  main 
bank  at  itB  head 11,628.20 

100  linear  feet  of  radial  2-row  dike  30°  above  directrix,  at  $9 900.00 

170  linear  feet  of  cross  dike,  3-row  standard,  at  110.26=11,744.20+1100  for 
shore  protection 1,844.20 

80  linear  feet  of  longitudinal  dike  standard  (new),  at  $19.32  per  linear 
foot=|1.545.60+$882  for  head 2,427.60 

For  proportionate  cost  of  plant  repairs,  outfitting,  moving  plant,  transpor- 
tation, etc '. 3,300.00 

Total  to  be  apportioned  from  allotment 10,000.00 

Later  on,  you  authorized  indefinite  postponement  of  the  construction  of  the  pro- 
posed cross  and  longitudinal  dikes  below  the  bankhead  and  the  building  of  a  radial 
spur  dike  of  fascines,  instead  of  the  2-row  radial  pile  dike  provided  for  in  the  project. 

Construction  work  was  not  b^un  until  October  31.  Meanwhile  practically  M  of 
the  materials  and  plant  necessary  had  been  assembled. 

Bankhead  1  D,  repair,  reenforcement,  and  extension— pile  work, — All  authorized  work 
was  completed^  in  accordance  with  the  plans,  between  October  31  and  December  11. 
The  following  is  a  statement  of  the  work  done: 

The  2-row  pile  work  on  1,000-foot  curve  restored  down  to  the  radial  2-row  pile  work 
and  extended  upstream  70  linear  feet,  making  its  total  length  296  feet,  all  braced  at 
grade  with  the  usual  6  by  8-inch  wales,  double  4  bv  8-inch  direct  braces  with  filling 
blocks,  and  single  6  by  8-inch  diagonals.  In  this  branch  of  the  work  53  piles  were 
driven  in  the  structure  and  14  for  anchorage.  Of  the  former,  3  were  in  a  cluster  10 
feet  above  the  upper  end  bent  and  1  as  a  reenforce  pile  to  the  outside  pile  of  the 
upper  bent. 

Twenty-four  linear  feet  in  3  bents  of  radial  2-row  work  built  connecting  the  upper 
end  of  the  new  outer  wall  with  the  bank;  braced  at  bankhead  berm  grade  with  usual 
wales  and  direct  braces. 

A  fascine  mattress  116  feet  in  length  by  60  feet  in  width,  made  in  accordance  with 
standard  specifications  and  sunk  to  the  bed  of  the  river  at  the  upper  end  of  the  outer 
wall,  using  60  cubic  yards  of  stone.  The  mattress  extends  40  feet  in  width  on  the 
outside  of  the  outer  wall,  10  feet  on  the  inside,  and  40  feet  above  it.  Three-eighths- 
inch  strands,  fastened  to  the  mattress  at  each  pile  and  to  the  pile  above  water,  were 
put  on  to  prevent  settlement  of  the  mattress  in  the  event  of  scour. 

Four  sink  fascines,  3  feet  in  diameter  by  30  feet  in  length,  placed  at  the  shore  end 
of  new  upper  2-row  radial. 
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Upper  and  lower  1-row  radial  pile  work  repaired;  40  linear  feet  of  former  rebraced, 
and  a  gap  of  76  feet  in  the  latter  closed  with  7  bents  of  new  work. 

All  pile  work  curtained  excepting  the  lower  12  bents  of  outer  wall,  where  it  was 
impracticable  owing  to  great  depths.    Total  length  of  curtain  attached,  543  linear  feet 

One  hundred  linear  feet  of  bank  abreast  of  the  extension  work  graded  and  paved 
between  contours  6  feet  and  20  feet  above  S.  L.  W.,  expending  116  cuoic  yards  of  stone. 

BeenforcemerU  bankhead  1 2>,  fcadne  spur  dike. — ^This  structure  was  built  instead  of 
the  2-row  radial  pile  dike  authorized  in  the  project.  It  is  located  at  ^e  head  of  the 
bankhead,  as  originally  built  Its  root,  or  shore  end,  is  on  the  zero  radial  of  the  old 
bankhead,  170  feet  from  the  415-foot  curve  center,  and  the  structure  lies  on  a  line 
radial  to  ttie  1,000-foot  curve  passing  through  that  point  with  a  bearing  of  278°  45^. 
It  is  140  feet  in  length,  composed  of  brush  &cines,  built  up  to  bankheaa  grades;  has 
a  top  width  of  8  feet,  and  the  sides  slope  1  on  1.  Three  hundred  and  fifty-two  fas- 
cines, containing  281.2  cords  of  brush,  190.4  cubic  yards  of  stone,  and  198  pounds  of 
No.  8  wire,  were  used. 

Two  photographic  views  (Pis.  X  and  XI)  accompany,  showing  work  in  prooeas  of 
construction. 

The  cost  of  the  pile  work,  extension,  repair,  and  reinforcement  was  $3,512.84,  and 
of  the  fascine  dike,  $1,122.12.  While  the  total  cost  of  the  former  item  was  in  excess 
of  the  estimate,  nearly  three  times  the  amount  of  work  contemplated  therein  was 
done  at  a  unit  cost  about  SO  per  cent  leas  than  the  estimate  unit 

No  inspection  of  the  reach  has  been  made  since  the  completion  of  the  work. 

HOWABD  BSND  BBAGH. 
(Bee  accompanying  map  (Fl.  V).] 

Prqject. — ^The  project  as  approved  b^  the  Chief  of  Engineers,  under  date  of  Augpst  8, 

Erovided  for  the  construction  of  auxiliary  structures  on  the  right  bank  above  Bank- 
ead  6  F  as  follows: 

From  a  point  about  1,000  feet  above  the  upper  end  of  bankhead  a  croes  dike  of 
3-row  work  320  feet  in  len^.  having  a  trail  of  new  standard  longitudinal  work  86 
feet  in  length,  and  an  abatis  m>m  the  shore  on  a  line  parallel  to  and  220  feet  below 
the  cross  dike. 
The  estimated  cost  was: 

320  linear  feet  of  cross  dike,  3-row  work,  at  $9.70=$3,104+$102.30  for 
shore  protection $3,206.30 

86  linear  feet  of  longitudinal  dike,  standard  (new),  at  $20.95=$l,801.70-f 
$932  for  head 2,733.70 

380  linear  feet  of  abatis,  at  $2 760.00 

For  proportionate  cost  of  plant)  repairs,  outfitting  and  moving  plant,  trana- 
portation,  etc 3,300.00 

Total  to  be  apportioned  from  allotment 10,000.00 

The  work  of  repairing  plant  and  assembling  it  and  the  necessary  conatraction 
materials  was  commenced  soon  after  the  receipt  of  notification  of  approval  of  project, 
but  owing  to  delays  in  deliveries  of  materials  for  plant  repairs  as  well  aa  for  construc- 
tion, operations  were  not  actively  commenced  until  the  13th  of  November.  Mean- 
while, further  chanjB^es  in  the  lodal  conditions  of  the  fiow  made  it  advisable  to  modify 
the  plans  and  location  of  the  proposed  dikes  above  bankhead  6  F. 

They  were  moved  upstream  400  feet,  holding  the  inshore  row  of  the  longitudinal 
on  a  line  which  is  tan^nt  to  the  270-foot  curve  of  bankhead  6  F  at  the  directrix,  and 
swin^g  the  upper  row  of  the  stem  to  a  line  normal  to  the  trend  of  the  bank  there. 
In  this  way  the  stem  dike  was  shortened  to  160  feet  in  length  from  the  then-existing 
shore  Hue  of  October  20,  and  it  was  estimated  that  by  omitting  the  line  of  abads  below 
the  stem  the  length  of  the  longitudinal  could  be  increased  to  220  feet  Later  on,  the 
attack  on  the  stem  was  so  severe  that  you  authorized  the  conatraction  of  a  sheer  dike 
on  the  line  of  the  middle  row  of  the  longitudinal  extended,  from  the  head  of  the  lat- 
ter to  the  main  bank. 

DUi^  conOructUm,  auxiliary  dikes  above  Bankhead  6  F, — Work  on  these  structures  was 
commenced  November  13,  and  practically  completed  December  31,  though  some 
additional  reenforce  work,  due  to  a  threatened  flanking  of  the  atem,  waa  done  in 
January  and  February.  When  work  was  begun  it  was  found  that  the  bank  at  the 
shore  end  of  the  proposed  stem  dike  had  receded  52  feet  since  the  previous  survey  of 
October  20,  makmg  it  necessary  to  increase  the  length  of  the  structore.  Aa  built, 
the  dike  meaauxea  on  the  upper  row  200  feet  in  length  from  the  lower  pile  of  the 
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It  IS  composed  of  20}  bents  of  the  new  standard  S-row  work  built  to  a  level  grade 
2  feet  above  S.  H.  W.,  the  same  specifications  as  to  suspended  fascine  foot  mattress, 
bracing,  and  other  details  being  followed  as  in  the  construction  of  the  radial  dike 
above  Dankhead  3  A  and  the  stem  of  the  T  dike  in  Wilhoite  Bend.  Depths  and 
velocities  here  were  much  greater,  however,  than  at  the  latter  two  structures,  and  it 
developed  that  on  that  account  the  width  oi  mattress  above  this  structure  would  bet- 
ter have  been  increased  at  least  25  feet  The  mattress  was  suspended  to  the  middle 
row  at  5  feet  above  S.  L.  W.,  and  at  the  time  its  upper  edge  was  sunk,  December  6  to 
11,  depths  of  18  to  22  feet  below  8.  L.  W.  prevailed.  Its  upper  edge  lay  on  the  bed 
of  the  river  from  24  to  31  feet  above  the  upper  row  of  piles,  and  under  the  dynamic 
head  of  .36  feet  imposed  bv  the  current  the  mattress  begged  downstream,  ^owin^  in 
cross  section  a  flat  slope  above  bottom  to  near  the  upper  row  of  piles,  where  wiui  a 
short  sharp  curve  it  abruptly  turned  upward  to  the  ttiddle  wales. 

The  attack  during  the  period  of  construction  was  very  severe  and  persistent.  Sev- 
eral time«  the  structure  was  in  great  danger  of  flanking,  and  special  measures,  entail- 
ing additional  expense,  had  to  be  taken  to  prevent  it.  Between  November  13  and 
December  28  the  top  of  the  main  bank  receded  20  feet,  leaving  a  gap  of  32  feet 
between  it  and  the  first  pile  bent,  No.  0.  A  shore  connection  was  made  by  filling  in, 
on  line  of  the  stem,  to  an  elevation  of  6  feet  above  8.  L.  W.,  with  heavy  fascmes, 
layers  of  loose  brush  and  stone,  straw,  and  bags  of  sand,  and  on  this  18  linear  feet  of 
standard  abattis,  deep-water  pattern,  was  placed,  its  top  on  a  level  with  flie  dikes; 
the  space  between  the  sloping  bank  and  tne  first  frame  of  the  abattis  was  packed 
with  small  brush,  straw,  and  stone;  curtains,  supported  by  piling  plaoea  hori- 
zontally, were  also  run  to  the  main  bank,  on  line  witn  the  upper  and  lower  rows  of 
piles  in  the  dike.    The  usual  pole  curtain  was  attached  to  the  middle  row. 

To  reenf orce  the  structure  agdnst  overturning,  three-fourths  inch  strand  ties  'were 
run  out  from  the  top  of  bents  Nos.  7  and  14,  leading  well  upstream  and  anchored  to 
deadmen  on  shore;  four  secondary  ties,  of  three-eighths  inch  strand,  were  clipped 
onto  the  principals  a  short  distance  above  the  dike. 

The  longituoinal  dike  is  composed  of  17  bents,  of  6-row  work,  built  to  a  level 
with  the  top  of  the  stem  dike,  2  feet  above  8.  H.  W.  It  is  provided  with  a  head, 
or  starling,  and  measures,  on  the  middle  row  of  piles,  161  feet  in  length  from  bents 
Nos.  1  to  17,  or  195  feet  from  the  apex  of  the  head.  The  standard  specifications  for 
5-row  longitudinal  dike  and  head  (new  desi^)  were  closely  followed,  except  that 
the  longitudinal  three-eighths  inch  strands  inside  of  the  pile  work  were  omitted 
below  TOut  No.  8. 

The  curtailment  in  len^  was  made  necessary  on  account  of  extraordinary 
expenses,  due  to  increased  length  of  stem  dike  and  shore  protection,  as  well  as  to 
difficulties  of  construction  arising  from  abnormal  depths  and  velocities. 

The  foscine  foot  mattress  of  the  longitudinal  dike  is  suspended  at  5  feet  above 
S.  L.  W.,  the  same  elevation  as  that  of  the  stem  dike.  The  mattress  was  sunk  in 
place  December  15,  usine  157  cubic  yards  of  stone.  The  usual  pole  curtain  was 
attached  to  the  fourth  ana  fifth  rows. 

The  sheer  dike  is  composed  of  9  clusters  of  4  piles  each,  spaced  25  feet  centers,  on 
the  line  of  the  middle  row  of  piles  in  the  lon^tudinal  dike  extended  upstream,  the 
first  cluster  being  50  feet  above  the  head  of  Uie  longitudinal  and  the  ninth  cluster 
about  12  feet  from  the  top  of  the  main  bank.  The  piles  were  driven  to  an  average 
penetration  of  27.6  feet,  with  their  tops  on  a  level  of  5  feet  above  8.  L.  W.  The  piles 
m  each  cluster  were  lashed  together  at  tops,  under  capstan  strain,  with  18  parts  of 
three-eighths  inch  strand. 

In  the  latter  part  of  December,  when  the  work  was  nearing  completion,  the 
situation  became  very  critical.  The  width  of  waterway  330  feet  above  the  stem 
dike  was  only  275  feet,  and  the  active  fiow  there  did  not  much  exceed  200  feet  in 
width. 

The  suspended  mattress  of  the  stem  dike  was  subjected  to  great  stress,  and  sound- 
ings indicated  that  the  fiow  through  the  dike  was  not  sufficiently  checked  to  cause  a 
deposit  under  the  mattress  and  tmit  scour  was  going  on  in  places  through  the  mat- 
tress. To  check  this  fiow,  the  middle  and  lower  rows  of  the  stem  dike  were  curtained 
from  the  bed  of  the  river  to  the  suspended  mattress;  and  an'  auxiliary  lijght  mattress, 
15  feet  wide,  extending  from  bent  No.  18, 188  feet  inshore,  was  made,  with  the  inten- 
tion of  plaong  it  on  the  upper  edge  of  the  fascine  foot  mattress;  bat  before  its 
completion,  January  2,  musn  ice  accumulated  under  it  to  such  an  extent  that  it 
could  not  be  sunk,  althoueh  ballasted  with  21  cubic  yards  of  stone.  As  the  loe  dis- 
appeared it  sank  irregularly  and  was  considerably  torn.  Only  58  feet  of  the  mattress 
sank  to  the  bottom  in  proper  position.    About  10  cords  of  brush  and  3,000  pounds  of 
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straw  were  used  in  its  construction.  Later  on  some  2,500  pounds  of  straw  were  dis- 
tributed over  the  foot  mattress  with  some  measure  of  success  in  checking  the  flow 
through  it 

At  various  times  during  the  construction  of  the  dikes  and  subeeauently,  in  Jannary 
and  February,  settlements  of  the  bank  at  and  near  the  root  of  tne  stem  dike  were 
checked  and  the  bank  faired  out  with  brush,  straw,  bags  of  sand,  and  stone.  Tlie 
last  work  of  this  kind  was  done  February  4. 

Three  photographic  views  (Pis.  XII  to  XIV)  accompany,  showing  the  dikes  in 
process  of  construction  and  completed. 

The  total  cost  of  the  dikes  was  $10,245.59,  as  shown  in  detail  in  the  Appendix, 
Exhibit  F. 

Soon  after  sinking  the  foot  mattress  of  the  stem  dike  there  was  slight  scour  in 
front  of  the  longitu(unal  dike  and  the  opposite  bar  began  to  cut  away.  Immediately 
after  the  foot  mattress  of  the  latter  structure  was  sunk,  December  15,  there  was  a 
marked  change  in  the  condition  of  the  flow.  The  line  of  the  principal  flow  receded 
somewhat  from  the  main  bank  above  the  shore  end  of  the  sheer  dike  and  passed  just 
outside  of  the  longitudinal  dike  with  greatly  increased  velocity;  the  flow  through  the 
stem  was  correspondingly  decreased;  the  current  over  the  point  of  the  bar  above 
became  very  much  more  active,  but  there  was  little  cutting  of  the  opposite  bar  and 
situation  as  above  stated  was  very  critical  until  near  the  end  of  January,  when  it  was 
relieved  somewhat  by  a  farther  movement  of  the  line  of  main  flow  over  toward  the 
bar.  The  conditions  improved  thereafter,  the  bar  receding  as  indicated  on  the  map 
(Pl.  V);  soundings  of  March  3  indicated  a  fill  of  2  to  5}  feet,  50  feet  above  the  stem 
aike,  li  to  5  feet  under  its  foot  mattress,  and  of  about  3  feet,  50  feet  below  the  dike. 

It  win  be  noted  that  between  October,  1899,  and  December,  1900,  there  was  con- 
siderable erosion  of  the  right  bank  in  the  locality  of  500  feet  to  2,500  feet  above 
bankhead  6  F,  and  that  the  stem  dike  is  located  at  the  point  of  maximum  erosion. 
During  the  year  there  was  some  caving  of  the  bank  above  bankhead  4  F  and  between 
that  structure  and  5  F,  but  it  was  nowhere  very  serious.  The  eddy  in  the  pocket 
immediately  above  4  F,  referred  to  in  last  year's  report,  remained  about  as  it  then 
was.  No  work  was  done  on  the  bankheads,  aU  three  structures  having  passed 
through  the  year  without  apparent  injury. 

It  is  regretted  that  because  of  exhaustion  of  funds  no  inspection  of  the  reach  has 
been  made  since  March. 

PROCUBINa  OONffTRUCnON  M ATESIAIA. 

All  of  the  brush,  poles,  and  stone  used  on  these  works  were  procured  by  hired 
labor.  All  of  the  long-leaf  pine  piling,  lumber  of  all  kinds,  strand,  clips,  wire,  bolts, 
nails,  and  other  fastenings,  excepting  oak  pins  and  wedges,  were  furnished  under 
informal  contract;  the  last  named  were  manufactured  by  hired  labor. 

Stone, — ^During  the  year  3,184.09  cubic  yards  of  riprap  stone  were  procured.  Of 
this  amount  1,717.12  cubic  yards  were  quarried  for  work  on  Little  Blue  reach,  766.97 
cubic  yards  for  work  in  Wimoite  Bend,  and  700  cubic  yards  for  work  near  Bocheport, 
at  a  cost  of  $1.46,  $1.25,  and  $0,988  per  cubic  yard,  respectively,  delivered  at  point  of 
expenditure. 

From  the  storage  pile  and  abandoned  ice  harbor  at  Musics  Ferry,  and  from  storage 
piles  in  Howard  Bend,  318  cubic  yards  of  stone  were  procured  for  work  in  that  reach. 

Bru8h  and  poles.— For  work  on  Little  Blue  reach  712.74  cords  of  brush  and  poles 
were  procured,  at  $1.72  i)er  cord;  for  use  in  Wilhoite  Bend,  519.82  cords  of  brush  and 
66.7  cords  of  poles  were  procured,  at  $1.65  per  cord;  at  Kocheport,  350.2  cords,  at  $1.80 
per  cord;  and  for  Howard  Bend  reach,  622.1  cords,  at  $1,575  per  cord,  all  delivered 
at  point  of  expenditure. 

Piling  and  lumber, — ^For  use  on  Littie  Blue  reach  8,996  linear  feet  of  pine  piling,  at 
$0.1915  per  linear  foot,  and  37,008  feet  B.  M.  of  pine  lumber,  at  $19.33  per  M  feet 
*B.  M.,  f.  o.  b.  cars  at  Missouri  City,  Mo.,  were  received  from  the  Frost-Tngg  Lumto* 
Company.  There  were  also  received  from  H.  G.  White,  delivered  on  river  bank  at 
Cranberry  Island,  8,026  linear  feet  of  cotton  wood  piling,  at  5  cents  per  linear  foot, 
and  16,320  feet  B.  M.  cottonwood  lumber,  at  $12.50  per  M. 

For  use  in  Wilhoite  Bend,  6,686  linear  feet  of  pine  piling,  at  $0,189  per  linear  foot, 
and  42,931  feet  B.  M.  of  pine  lumber,  at  $18.90  per  M,  f.  o.  b.  cars  at  Gla^ow,  Mo., 
were  received  from  Frost-Trigg  Lumber  Company,  and  970  linear  feet  of  cottonwood 
piling,  at  5  cents  per  linear  foot,  from  H.  G.  White,  delivered  on  river  bank  at  Cran- 
berry Island. 

For  use  at  bankhead  1  D,  8,964  linear  feet  of  pine  piling,  at  $0.1965  per  linear  foot, 
and  41,150  feet  B.  M.  pine  lumber,  at  $18.40  per  M,  f.  o.  b.  cars  at  Ibocheport,  Mo., 
were  received  from  ftost-Trigg  Lumber  Company,  2,978  linear  feet  of  cottonwood 


Digitized  by 


Google 


MISSOUBI   KIVEB   OOMMISSIOK.  409 

piling,  at  5^  cents,  from  H.  G.  White,  delivered  on  river  bank  at  Cranberry  Island, 
and  11,440  feet  B.  M.  of  cotton  wood  lumber,  at  $12.50  per  M,  from  J.  B.  Maiipin, 
detivered  on  river  bank  at  Glasgow,  Mo. 

For  use  in  Howard  Bend,  10,198  linear  feet  of  pine  piling,  at  10.164  per  linear  foot, 
and  53,196  feet  B.  M.  pine  lumber,  at  $17.36  per  M,  f.  o.  b.  cars  at  St.  Charlei^,  Mo., 
were  received  from  Frost-Trigg  Lumber  Company,  17^040  feet  B.  M.  pine  luml)er,  at 
$15.25  per  M,f.  o.  b.  cars  at  St.  Charles,  Mo.,  from  fed.  R.  Hogg,  and  1,770  linear 
feet  of  Cottonwood  piling,  at  8}  cents  per  linear  foot,  from  Lawrence  Evers,  delivered 
on  river  bank. 

Wire  strand. — The  prices  paid  for  three-eighths  inch  galvanized  strand  during  the 
year  averaged  about  $0.0563  per  pound  f.  o.  d.  cars  at  nearest  point  to  the  work. 

Oak  pins  and  wedges, — ^These  were  manufactured  by  hired  laoor  at  the  boat  yard  at 
Gasconade,  Mo.,  from  old  scrap  lumber,  at  an  average  labor  cost  of  $50  per  1,000. 

FLAHT. 

At  the  dose  of  operations  in  the  previous  year  there  were  47  hulls  of  all  kinds  on 
these  works,  laid  up  in  harbor  as  follows: 

AtBandolph: 

100-foot  barges *. 3 

64-foot  barge,  with  cabin 1 

Mattress  boiat 1 

Steam-tender  AreUitua 1 

At  Cambridge: 

100-foot  barge 1 

64-foot  barges,  with  cabins .' 4 

64-foot  barees 3 

Double-deck  quarter  boat 1 

Mattress  boat 1 

Grader 1 

Pile  driver 1 

Ponton 1 

Steam-tender  i/e/iwrina 1 

At  Musics  Ferry: 

100-foot  barges 13 

64-foot  barges,  with  cabins 2 

64-foot  barges 4 

Quarter  boats 4 

Pile  driver 1 

Cross  boat 1 

Mattress  boat 1 

Steam-tender  kyahrina 1 

As  soon  as  possible  after  the  receipt  of  notice  of  approval  of  the  allotments  such 
repairs  were  made  as  were  deemed  necessary  to  put  the  neet  in  serviceable  condition  for 
the  season.  Sides  and  rakes  were  repaired  by  engraven  pieces  and  scabbing,  and 
calked  above  lights  water  lines;  a  number  of  the  hulls  were  docked  and  repaired  below 
water;  kevils,  timber  heads,  and  other  fastenings  were  repaired  or  replaced,  as  reouired ; 
roofs  of  cabin  pieces  were  repaired  where  ne^ed;  the  oilge  pumps  were  overhauled 
and  ^ut  in  good  repair;  the  skiffs  also  were  repaired. 

This  fleet,  reenforced  with  5  of  the  new  100-foot  barges,  8  new  pontons  for  use  in 
fasc'ine-mattress  construction,  2  pile  drivers  and  2  cross  hoats  from  Gasconade,  and  3 
chartered  towboats,  was  used  in  carrying  on  these  works. 

The  major  portion  of  the  fleet  harbor^  at  Musics  Ferry  was  towed,  after  repairs, 
to  Howard  Bend  and  used  on  that  work;  the  other  pieces,  consisting  of  the  Sabrina, 
2  quarter  boats,  and  two  64-foot  barees,  were  transferred,  the  Sabrina  going  to  Gas- 
conade for  thorough  overhauling  and  repair,  the  quarter  boats  and  one  of  the  barges 
to  Rocheport  The  Melusvna^  4  pontons,  and  a  cross  boat  were  added  to  the  fleet  in 
Howard  Bend,  and  as  thus  composed  was  wintered  under  the  dikes  above  bank- 
head  6  F. 

The  pieces  harbored  at  Bandolph  were  taken  for  repairs  to  Little  Blue  reach,  and, 
together  with  some  of  the  huUs  from  Gasconade  sua  Oambridge,  were  flrst  used  on 
that  reach  and  subsequently  at  Glasgow.  On  completion  of  the  work  in  the  latter 
reach  the  hulls,  18  in  number,  were  laid  up  for  the  winter  in  harbor  under  the  T 
dike  in  Wilhoite  Bend. 

On  completion  of  the  work  at  bankhead  1  D,  above  Rocheport,  the  5  hulls  used 
there  were  towed  to  the  winter  harbor  in  the  mouth  of  the  Gasconade  River. 
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At  the  close  of  operations  in  the  winter  the  fonds  were  practically  ezhansted,  and 
upon  the  failure  of  the  river  and  harbor  bill  in  its  passage,  you  directed  that  all 
plant  and  construction  materials,  excepting  stone,  brush,  and  poles,  be  aasembleil 
and  stored  at  the  Gasconade  boat  and  supply  yard.  These  instructions  were  carried 
out,  except  that  a  small  lot  of  piling,  2,012  linear  feet  of  pine  and  816  linear  feet  of 
Cottonwood,  stored  on  the  rignt  bank  at  the  Lvnch  quarry  landing,  Little  Blue 
reach,  were  not  taken,  being  inaccessible  to  steamboats. 

With  the  exception  of  the  hull  of  quarter  boat  No.  6  and  100-foot  barges  Nos.  40, 
67,  and  85,  whicn  were  so  much  decayed  that  they  were  beyond  repair  and  unsafe 
for  towaee,  all  of  the  floating  plant  and  materials  m  Howara  Bend  were  towed  Ui 
Gasconade  between  the  16th  and  29th  of  March.  The  4  hulls  referred  to  were  sunk 
under  the  stem  dike  above  bankhead  6  F,  as  directed  in  your  letter  of  March  15. 

The  materials  on  the  Glasgow  reach  were  baiiged  and  the  fleet  of  18  hulls  towed  to 
Grasconade,  being  stopped  en  route  at  Rocheport  to  take  on  piling,  lumber,  and  hard- 
ware. The  last  tow  was  cleared  from  Wilhoite  Bend  April  10.  The  last  tow  from 
Rocheport  was  cleared  on  the  same  date.  The  last  tow  arrived  at  Grasconade 
April  12. 

The  towboat  service  on  these  works  during  the  year  was  performed  by  the  United 
States  tenders  Ardhusa  and  Mdakina^  and  the  chartered  steamers  John  Bentz,  at 
$29  per  day;  Ocuconcuie,  at  $25  per  day,  and  OohimbiOy  at  $20  per  day.  They  were 
in  service  in  the  order  named  as  follows:  One  hundred  knd  t^  days,  one  hundred 
and  forty-flve  days,  two  days,  eight  days,  and  fifty-one  and  one-half  days. 

The  expenditures  on  account  of  plant  during  the  year  were  as  follows: 

For  repairs $2,831.36 

For  moving 5,157.66 

For  care  during  inactivity 2,491.14 

Harbor  below  Muncs  Fprry.— The  shoaling  of  this  harbor  destroyed  its  availability 
for  harbor  purposes  and  it  was  abandoned  after  recovering  such  bolts, 'timber,  pile::, 
and  stone  m  the  structures  built  for  protection  as  could  oe  done  with  profit  The 
snag  boat  C,  22.  Sitter  was  halted  on  her  way  out  of  the  river  for  a  few  hours  in  recov- 
ering some  of  the  piles. 

SUBWrS  AND  BZAMINATIONB. 

In  addition  to  the  usual  survey  work  incident  to  construction^  a  great  many  sound- 
ings and  other  data  concerning  local  conditions  of  flow  in  the  immediate  vicinity  of 
the  various  structures  were  oDtained  during  the  progress  of  the  work;  numeroof 
special  examinations  and  reports  upon  different  localities  were  made;  also  the  follow- 
ing survevs,  from  which  charts  were  developed: 

JAtUe  JBlue  reach, — July  27,  a  partial  hydrographic  survey  in  vicinity  of  dike  2  A; 
September  17  and  18  and  October  15,  a  stadia  survey  of  left  bank  and  bars  from 
opposite  head  of  Blue  MUls  Island  to  point  opposite  dike  4  A,  and  of  the  right  bank 
from  bank  head  3  A,  3,000  feet  down  stream. 

Glasgow  reach, — July  7  to  10,  a  partial  hydrographic  survey  of  Wilhoite  Bend; 
October  30  to  November  8,  a  complete  hydrographic  survey  of  reach  from  dike  3  C 
on  tiie  right  bank  to  the  head  of  Cfambridge  Bend  revetment  on  same  bank,  showing 
2-foot  contours  throughout;  December  5  and  6,  a  stadia  survey  of  main  left  bank  from 
bankhead  4  0  about  1.38  miles  upstream. 

Rocheport  reach. — October  5,  stadia  survey  of  right  bank  from  bankhead  1  D  3,000 
feet  upstream;  December  5  and  6,  partial  hydrographic  survey  of  Diana  Bend  from 
bluffs  to  1,000  feet  below  bankhead  1  D. 

Howard  Bend  reach, — October  20,  a  partial  shore-line  survey  of  left  bank,  with  some 
soundings  in  the  locality  of  the  proposed  works  above  bankheads  4  F  and  6  F;  Decem- 
ber 28  and  29,  a  partial  bank  line  survey  from  1,100  feet  above  bankhead  4  F  to  1,800 
feet  below  bankhead  6  F,  with  cuts  on  bars;  bar  line  opposite  dike  above  bankhead 
6  F  located  January  31,  February  14,  and  March  1. 
Very  respectfully,  your  obedient  servant^ 

8.  Watkrs  Fox, 
Dtvuion  Engmur. 

GoL  Amos  Sticknxt, 

Corps  of  EngineerSf  U,  S.  -4., 

Freiideni  Missouri  Biver  Oommission, 
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LUrr  OF  HJiUBTRATIONB  AOOOMPAimNa  THB  VORBGOINa  BBFOBT. 

A  map  (PL  I)  of  Missouri  River,  Little  Blue  reach,  showing  location  and  character 
of  work  done  during  fiscal  year  of  1901  and  previously. 

Ilydrographic  dtwrt  (PI.  U)  of  Missouri  Kiver»  vicinity  of  Wilhoite  Bend,  above 
Gla^w,  Mo.,  showinff  location  and  character  of  work  done  during  the  fiscalyear  of 
1901  and  previously;  also  contours  of  each  2  feet  of  depths,  referrS  to  S.  L.  W. 

Hydrographic  chart  (PI.  Ill)  of  Missouri  River,  vicinity  of  Wilhoite  Bend,  above 
Gla^w,  Mo.,  from  an  examination  made  June  17,  1901,  showing  conditions  of  flow 
at  a  nigh  stace,  the  water  beins  11.2  feet  above  8.  L.  W. 

Partial  hydrographic  map  (PI.  IV)  of  Missouri  River  above  Rocheport,  Mo.,  show- 
ins  pile  work  extension  and  repair,  and  fascine  dikereenforcement  to  bankhead  1 D, 
as  built  duiine  fiscal  year  of  1901.  The  extent  of  bank  caving  from  October,  1889,  to 
December,  1900,  and  some  cross  sections  of  river  in  vicinity  of  bankhead,  are  also 
shown. 

Partial  map  (PI.  V)  of  Missouri  River,  vicinity  of  Howard  Bend,  above  St  Charles, 
Mo.,  showing  longitudinal,  stem,  and  sheer  dikes  built  durins  the  fiscal  year  of  1901, 
above  bankhead  o  F.  The  exteont  of  bank  caving  between  Bankheads  6  F  and  6  F, 
from  October,  1899,  to  December,  1900,  is  also  shown.     . 

Nine  photographic  views  (Pis.  Vl  to  XIV)  of  work  on  the  four  reaches  in  process 
of  construction  and  completed. 


LIST  OF  BZHIBITB  FOBMING  APPENDIX  TO  VOBBGOIKa  BBFOBT. 

A. — Classified  statement  of  money  expenditures  during  the  year. 

B.— Elements  of  work  and  cost  in  detail  of  dike  4  A. 

C— Elements  of  work  and  cost  in  detail  of  dike  5  A. 

D. — Elements  of  work  and  cost  in  detail  of  radial  dike  end  curved  pile  wall  above 

bankhead  3  A,  Little  Blue  reach. 
E. — ^Elements  of  work  and  cost  in  detail  of  longitudinal  dike,  Wilhoite  Bend. 
F. — Elements  of  work  and  cost  in  detail  of  dike  above  bankhead  6  F,  Howard  Bend. 

Exhibit  A. 

CUutifled  statement  of  money  expenditures  under  alkimentsfor  work  on  local  works  below 
Kansas  CUy^  Mo.,  during  the  fiscal  year  ending  June  SO,  1901, 


AUotmenti. 

Above 

mouth  of 

LittteBlae. 

At  Lexing- 
ton, Mo. 

Near 

Huntsdale. 
Mo. 

At  Ran- 
dolph 
Bend,  Mo. 

• 

Actual  expenditure  on  acoonntof  construction  work 
for  labor  and  matcrialii. 

12, 087.87 
71.67 

Towboat  service  while  directly  engaged  on  oonstmo- 
tion 

ToM 

2»189.14 

' 

For  aflsembling  plant  and  materials  and  storing  same 
at  Gasconade  for  the  period  of  inactivity 

188.88 

•1,29L93 

162.48 

All  other  plant  service,  Including  repairs,  watiAlng, 
and  moving  from  onft  work  to  another. 

1,015.58 

803.99 

68.30 
78.53 

Administration  charges,  Jefferson  City  office  and 
field 

8.87 

All  other  charges: 

New  plant 

Surveys 

17.91 

Total '. 

1,621.40 

68.88 

1,818.57 

62.48 

Oiand  total 

8,860.54 

68.83 

1,818.57 

62.48 
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Exhibit  A — Continued. 

Classified  statement  of  money  expenditures  under  aUotmerUsfor  work  en  local  tsorks  behto 
Kansas  QUy,  Mo.,  during  the  fiscal  year  ending  June  SO,  1901 — Continued. 


Allotment!. 

At  Nigger 
Bend,  Mo. 

Local 
works  be- 
low Kansas 
City,  Mo. 

Repain 
and  contin- 
gencies. 

TotaL 

Actual  expenditure  on  account  of  construction  work 
for  labor  and  materials 

187,367.41 
8,006.75 

«5.66 

939,440.64 
8,077.32 

Towboat  service  while  directly  engaged  on  construc- 
tion  

Total 

40,873.16 

5.66 

142,617.96 

For  assembling  plant  and  materials  and  storing  same 
at  Gasconade  for  the  period  of  inactivity 

All  other  plant  service,  including  repairs,  watching, 
and  moving  from  one  work  to  another 

•49.47 
183.85 
816.70 

*1,1G2.71 

7,868.52 

8,890.44 

2,128.U 
382.61 

*  9, 017. 45 

Administration  charges,  Jeffenon  City  office  and 
field 

2.48 

«4,662.28 

All  other  charges: 

New  plant 

Surveys 

165.00 

•2,806.52 

Total 

664.62 

14,289.68 

2.48 

17,867.96 

Grand  total 

664.52 

54,612.84 

8.14 

60,385.92 

1  About  71  per  cent  of  grand  total  expenditures.     *  About  15  per  cent  of  grand  total  expenditures. 

*  About  2  per  cent  of  grand  total  expenditures.       <  About  8  per  cent  of  grand  total  expenditures. 

*  About  4  per  cent  of  grand  total  expenditures. 

Exhibit  B. 

EUmerUs  of  work  and  cost  in  detaXL  of  Dike  A  A,  lAttle  Blue  Beach,  constructed  dxaing 
the  mffnXhs  of  September  and  October,  1900. 


Classification. 


Cost  in 
item. 


Total. 


Pile  driving  (107.4  linear  feet  2-row  dike): 

1,438  linear  feet  cottonwood  piling 

Coal,  etc 

Labor  and  subsistence 


Bracing: 

117  feet  B.  M.  pine  lumber 

2,293  feet  B.  1£.  cottonwood  lumber  . 

Bolts,  washers,  etc 

426  pounds  f-inch  strand 

Labor  and  subsistence 


Fascine  mattress: 

1,312  feet,  B.  M.,  cottonwood  lumber. . 

81  cords  of  brush 

968  pounds  l-ii^ch  strand 

Clips,  wire,  etc 

Labor  and  subsistence 


Sinking  mattress: 

60  cubic  yards  of  stone  . 
Labor  and  subsistence.. 


Curtaining: 

8  cords  of  poles 

Strand,  nails,  etc 

Labor  and  subsistence. 


Paving  slope: 

65.8  cubic  yards  of  stone  . 
Labor  and  subsistence. . . . 


All  other  items;  miscellaneous  expenses  incurred  of  a  general  character  . 
Total  


8137.90 
11.65 
95.38 


2.96 
42.70 

9.28 
83.02 
87.41 


24.43 
189.41 
56.66 
88.34 
828.20 


87.47 
18.28 


5.16 
2.08 
11.10 


95.19 


t244.98 


175.39 


58L04 


100.75 


18.34 


124.58 
27.11 


1,272.14 
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Exhibit  G. 

Elements  of  work  and  cost  in  detail  of  Dike  6  A,  Uttle  Blue  Reach,  construded  dvring  the 
months  of  September  and  October,  1900. 


GlaoriflcatloxL 


Cost  in 
item. 


Total. 


Pile  dziYing  (106  linear  feet  2-row  dike): 

1,586  linear  feet  Cottonwood  piling 

Coal,  etc 

Labor  and  subsistence 


fl47.S0 

8.68 

71.42 


Bradnf: 

1,2^  feet  B.  M.  pine  Imnber 

1,691  feet  B.  M.  cottonwood  lumber . 

460  pounds  1-inch  strand 

Bolts,  washers,  etc 

Labor  and  subsistence 


Weaving  mattreas: 

70  cords  of  bmah 

1,210  pounds  l-inch  strand . 

Glipa,  etc 

Labor  and  subsistence 


82.66 
81.49 
85.65 
16.08 
76.80 


120.48 

69.58 

8.28 

182.28 


Sinking  mattress: 

70.48  cubic  yards  of  stone . 
Labor  and  subsistenoe  — 


Curtaining: 

3  cords  of  poles 

Strand,  nails,  etc 

Labor  and  subsistence . 


102.67 
6.23 


5.16 
8.15 
88.17 


Paving  slope: 

70  cubic  yards  of  stone 

Labor  and  subsistence 

All  other  items;  miscellaneous  expenses  incurred  of  a  general  character. , 

Total 


102.05 
23.04 


8227.85 

192.68 

880.57 
108.90 

46.48 


125.09 
22.18 


1,053.25 


Exhibit  D. 


Elements  of  vjork  and  cost  in  detail  of  radial  dike  and  ci^ 

S  A,  lAUle  Blue  Beach,  during  the  months  of  October  ai 


waU  above  bankhead 
November,  1900. 


Classification. 


Cost  in 
item. 


Total. 


Stem  dike  (17L6  linear  feet  8-row  dike): 
Pile  driving— 

2,128  linear  feet  pine  piling 

804  linear  feet  cottonwood  piling . . 

Coal,  etc 

Labor  and  subsistence 

Bzadng— 

6,243  feet  B.  M.  pine  lumber 

661  pounds  f-inch  strand 

Bolts,  washers,  etc 

Labor  and  subsistence 

Fascine  mattress  (214  by  90  feet)— 

1,454  feet  B.M.  pine  lumber 

2,176  feet  B.  M.  cottonwood  lumber 

142  cords  of  brush 

2,634  pounds  1-inch  strand 

Bolts,  washers,  etc 

Labor  and  subsistence 

Sinking  mattress— 

116. 06  cubic  yards  of  stone 

Wire,  etc 

Labor  and  subsistence 

Curtaining — 

8, 8  cords  of  poles 

Nails,  etc 

Labor  and  subsifltence 


8505.19 
29.15 
28.09 
121.90 


168.90 
51.23 
42.51 

149.57 


87.01 
87.97 
241.40 
151.46 
91.51 
412.41 


169.19 

.66 

42.17 


6.54 

.41 

10.88 


8684.88 


402.21 


1,00176 


21L92 


17.88 
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Elementi  of  vforh  and  cod  in  detail  of  radial  dike  and  ooarved-pUe  waU  above  bankhead 
S  A,  IMe  Blue  Beach,  etc.— Continuckl. 


daaslflcatiozL 


Cost  In 
item. 


TotaL 


Stem  dike  (171.e  linear  feet  8-xow  dike)— Continaed. 
Paying  8iop»— 
iUDicyi 


100  cudIc  yards  of  stone  . 
Labor  and  sabsistenoe.. 


fltf.78 
17.9S 


faacinee— 


Oonstrootinff  and 

6  ooids  of  brui 

7  cubic  yards  of  stone 

Wire,  etc 

Labor  and  sabsistenoe 

An  other  items;  miscellaneous  expenses  incurred  of  a  general  character, 

Total  ooit  of  stem  dike 


8.61 

10.20 

.88 

14.77 


File  wall  (lao  linear  feet  2-iow  work): 
FiledriTing— 

8^484  linear  feet  pine  piling 

Labor  and'mbiitenoe  I ! ! !  I !  I ! !  i 


816.28 

17.81 

130.04 


1,8^6  feet  B.  M.  pine  Inmber. 

Bolts,  washers,  etc , 

Labor  and  sobaiatenoe 


^  pile  wall— 
175w90  cuhie  yards  of  stone . 
Labor  and  sabsistenoe 


84.00 
28.77 
42.45 


266.68 
18.63 


All  other  items;  miscellaneoas  expenses  incurred  of  a  general  character. 

Total  eoit  of  pUewaU 

Oxand  total  cost  of  radial  dike  and  ourred  pile  wall 


068.71 


88.91 

66.87 


2,674.54 


963.06 


108.22 


270.19 
27.93 


1,364.42 


8,988.96 


EiXHIBIT  £«• 

Elementi  of  vwrk  and  ood  in  delail  of  Tdike,  WUhoUe  Bend,  during  the  months  of 
November  and  December ,  1900. 


daaslflcation  and  extent 


Cost  in 
item. 


TOtaL 


Stem  dike:  Standard  8-iow  suspended  fascine  mattress,  840.2  linear  feet: 
Hie  driving— 

Piling,  pine,  4,860  linear  feet 

Filing*  oottonwood,  858  linear  feet 

Lamber,  Cottonwood,  256  feet  B.M 

Coal,  etc 

Labor  and  subsistence 

Biacing^- 

Lumber,  pine,  15,978  feet  B.M 

Strand,  I  inch,  1,486  pounds 

Bolts,  washers,  etc 

Labor  and  subsistence 

Fascine  mattresB,  270.6  linear  feet- 
Lumber,  pine,  2,816  feet  B.M 

Brush.  Ue.86  cords 

Strand,  I  inch,  2,666  pounds 

Bolts,  washers,  wire,  etc 

Labor  and  subsistence 

WeaTing  mattress,  00.6  linear 

Brush.  20  oozds 

Strand,  f  inch,  282  pounds. 

dips,  etc , 

Labor  and  subsistence ... . 

Sinking  mattress — 

Stone,  180.98  cubic  yards . 
Labor  and  subsistenoe ..., 


1091.21 

84.88 

4.12 

17.46 

480.28 


885.48 
85.45 
78.68 

887.28 


59.14 
280.14 
144.98 
10L08 
602.60 


82.98 

15.96 

.41 

88.88 


288.97 
8&26 


81,477.89 


886.89 


1,227.84 


88.20 


272.28 
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Elements  oftoork  and  cost  in  detaU  of  Tdike^  WQhoiU  Bend,  ^te.— Continued. 


Glaaifloatlon  and  extent 


Cost  in 
item. 


Total. 


Stem  dike:  Standaid  S-tow,  suspended  fucine  nutttress,  etc.— Continued. 
Curtaining— 

Poles,  19  ooidfl 

Strand,  nails,  etc 

Labor  and  subsiBtence 


Faying  slope- 
Stone,  22  cubic  yaidB 

Labor  and  subostence 

All  other  items;  miscellaneous  expenses  incurred  of  a  general  character. 

Total  cost  of  stem  dike 


Longitudinal  dike:  Standard  6-iow  suspended  fascine  mattress,  100  linear 

Pile  driving- 
Piling,  pine,  8,894  linear  f^et 

Piling,  Cottonwood,  878  linear  feet 

Coal,  etc 

Labor  and  subsistence 


Bracing-^ 

Lumber,  pine,  16.451  feet  B.  M . 

Bolts,  washers,  etc 

Labor  and  subsistence 


Fasotne  i 

Lumber,  pine,  2,840  feet  B.M 

Lumber,  cottonwood,  1,816  feet  B.  M  . 

Brush,  202.96  cords 

Strand,  2,792  pounds 

Bolts,  washers,  wire,  etc 

Labor  and  subsistence 


Sinking  mattress— 

Stone,  219.91  cubic  yards. 
Labor  and  subsistence .. . 


Curtaining— 

Pole8,1&  cords 

Nails,  etc 

Labor  and  subsistence 

All  other  items;  miscellaneous  expenses  incurred  of  a  general  character. 

Total  cost  of  longitudinal  dike 

Grand  total 


182.01 
6.68 
90.88 


27.10 
6.18 


762.97 

68.17 

14.55 

262.75 


845.62 

68.04 

818.61 


49.16 
174.17 
884.66 
167.76 
160.90 
799.99 


270.91 
80.61 


8.24 

.60 

22.18 


8128.92 


82.28 
82.10 


4,140.80 


1»068.44 


782.07 


1,676.62 


86L42 


80.97 
78.06 


8,957.60 


8,098.40 


Exhibit  F. 

ElementB  of  work  and  cod  in  dekai  of  dike  above  Bankhead  6  F,  in  Howard  Bend,  during 
the  monihs  of  November  and  December,  1900, 


ClasBlflcation  and  extent 


Cost  in 
item. 


Total. 


Stem  dike:  Standard  8-row,  suspended  fascine  mattress,  206|  linear  feet: 
Pile  driving,  anchorage- 
Piling,  cottonwood,  782  linear  feet,  at  10.1126 

Fuel  and  supplies , 

Labor  and  suDsistence 

Pile  driving,  dike  piles- 
Piling,  pine.  61 »  8,088  linear  feet,  at  80.1916 

Fuel  and  supplies 

Labor  and  suDslstence 

Bracings- 
Lumber,  jpine,  11,670  feet  B.M..  at  120 

Bolts  and  waahers,  1,751  pounds,  at  80.0216 

Strand,  finch,  1,09L8  pounds,  at  80.0778 

Clips,  122.6  pounds,  at  fO.0726 

Nails,  29  pounds,  at  80.0068 

Labor  and  enbalfteDce 


887.98 
10.57 
71.68 


601.86 
26.70 
166.80 


238.40 

87.65 

180.74 

&88 

.78 

816wQl 


fl7ai3 


772.86 


737.46 
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Elements  ofvwrk  and  cost  in  deUxU  of  dike  above  Bani^iead  6  F,in  Howard  Bend,  eie. — 

Continued. 


Claaslflcatlon  and  extent 


C06tin 
item. 


TotaL 


Stem  dike:  Standud  8-iow,  mupended  fascine  mattreo,  etc.— Continued. 
EBficine  mattre»,  211^  linear  feet « 19,0S6  square  feet— 

Bruflh,  182.8  cords  procured  atSl.575 

Wire,  1,696  pounds,  at  10.0811 

Strand.  M60  pounds,  at  10.0566 

Clips,  141  pounds,  at  90.0682 

Labor  and  snbdstenoe 


Sinking  mattress.  65  cubic  yaids  stone,  at  90.80. . 

Barging  and  towing , 

Labor  and  subsistence 


Closing  opening  in  mattress  with  straw . 
Curtaining-^ 

Poles,  17.8  cords  procured,  at  91.676 

Kails,  842  pounds,  at  90.0268 

Labor  and  subsistence 


Shore  connection  at  root  of  stem  dike:  Fbnndation  for  abatis: 

Brush,  66.9  cords  procured,  at  91.676 

Stone,  SO  cubic  yards  recoyered,  at  91-2484 

Labor  and  subsistence 


Abatis  and  additional  curtains— 

Piling,  Cottonwood,  84  linear  feet,  at  90.1126. . . . 
Lumber,  cottonwood,  960  feet  B.  M.,  at  93.86. . . . 

Lumber,  pine,  884  feet  B.M.,  at  920 

Bolts  ana  washers,  146  pounds,  at  90.0216 

Strand,  dips,  and  nails,  218  pounds,  at  90.0676. , 

Stone,  4  cubic  yards  recoyered,  at  ^.2484 , 

Brush  and  poles,  6  cords,  at  91*676 


Fill  between  abatis  and  bank- 
Brush,  7  cords,  at  S1.676 

Stone,  6  cubic  irards  recoyered,  at  91.2484.. 
Labor  and  subsistence 


Itedne  work,  making  and  placing  62  fascines  about  H  by  16 
Brush,  46  cords,  at  91.67D 


feet- 


Stone,  36  cubic  yards  recovered,  at  91.2484. 
Wire,  No.  8,  250  pounds,  at  90.0811. . 
Labor  and  BUbsiBtenoe 


Filling  and  placing  sand  bags , 

Auxiliary  mattress,  188  linear  feet  —  2,120  square  feet- 
Stone.  21  cubic  yards,  at  91.29 

Handling  stone 

Brush,  10  cords  procured,  at  91.988 , 


Wire,  No.  18, 26 pounds,  at  90.036. 
Labor  and  subsistence . 


Prorated  charges- 
Survey 

Care  of  plant 

Steamboat  service . 


Total  cost  of  stem  dike.. 


Longitudinal  dike:  Standard  6-iow  suspended  fascine  mattress,  161  linear  feet: 
Anchorage- 
Piling,  cottonwood,  782  linear  feet,  at  90.1126 


Fuel  and  supplies 

Labor  and  subsistence . 


Pile  driving: 

Piling,  pine.  4,664  linear  feet,  at  90.1916. 

Elbow  drift  bolts,  102,  at  90.24 

Strand,  dips,  and  nails 

Fuel  and  supplies 

Labor  and  subsistence 


Lumber,  pine,  26.221  ftet  B.  M.,  at  920 

Lumber,  pine,  8,360  feet  B.  M..  at  917.70  . . . . 
Bolts  and  wasnen.  3,727  pounds,  at  90.0216. . 

Nails,  240pounds.  at  90.0268 

Labor  and  subsistence 


9287.91 
49.60 
64.50 
11.73 
394.89 


62.00 
66.71 
12.62 


28.03 

9.17 

118.73 


105.79 
37.45 
19.21 


9.46 
8.71 
7.68 
8.17 
14.72 
4.99 
9.45 


11.03 
7.49 
13.16 


72.46 
43.69 

7.77 
70.50 


27.09 
18.06 
19.38 
.90 
142.77 


21.60 
206.14 
283.62 


87.  W 
10.57 
71.58 


874.01 

24.48 

.48 

89.94 

249.21 


604.42 

69.47 

80.13 

6.48 

464.14 


9806u63 


12L2S 
8L64 


166.93 


2.787.77 


160.46 


69.12 


SL68 


194.41 
29.91 


206.20 


461.16 


8,926.60 


170.12 


1,188.12 


1,114.60 
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ElemenU  of  work  and  cost  in  detaU  of  dike  above  Bankkead  6  F,  in  Howard  Bend,  etc.^— 

Ck>ntiiiued. 


Classification  and  extent. 


Cost  in 
item. 


Total. 


Longitudinal  dike,  etc.— Continued. 

Fascine  mattress.  261  linear  feeta86,810  square  feet- 
Brush.  288.6  cords  procured,  at  $1,167  

Wire,  No.  10, 1,905  pounds,  at  $0.0821 

Strand,  I  inch,  5.060  pounds,  at  $0.0556 

Strand,  |  inch,  689  pounds,  at  10.0773 

Clips,  192,  at  10.0825 

Lumber,  pine,  12,640  feet  B.  M.,  at  $17.70 

Pins  and  wedges,  oak,  1,440,  at  $0.06 

Labor  and  subsistence 


Sinking- 
Stone,  130  cubic  yards,  at  $0.060 . 

Barging  same 

Stone,  27  cubic  vards,  at  $1.2484 . 
Labor  and  eubflutence 


Curtaining— 

Poles,  8  cords,  procured  at  $1.576.. 

Kails,  150  pounds,  at  $0.0268 

Labor  and  subsistence 


Prorated  charges: 

Survey 

Care  of  plant , 

Steamboat  service. 


Total  cost  of  longitudinal  dike. 


Head  of  longitudinal  dike,  standard: 
Pile  driving- 
Piling,  pine,  602  linear  feet,  at  $0.1915. 

Strand,  clips,  and  nails , 

Fuel  and  supplies 

Labor  and  subsistence 


Bracing- 
Lumber,  pine.  5,016  feet  B.  M.,  at  $20 

Bolts  and  wa.sncr8,  695  pounds,  at  $0.0215  . 
Labor  and  subsistence 


Prorated  charges: 
Survey  

Care  of  plant 

Steamboat  service. 


Total  cost  of  head. 


Sheer  dike;  9  clusters  of  4  piles  each,  spaced  25  feet  apart: 

Piling,  pine,  35=1,772  linear  feet,  at  $0.1915 

Piling,  Cottonwood,  1=.38  linear  feet,  at  ^.  1125 

Strand.  |  inch.  98.4  pounds,  at  8().  0773 

Strand,  J  inch,  3.58.4  pounds. at  80. 05o6 

Clips,  19.5  jiounds.  at  SO.  0725 

Fuel  and  supnl ies 

Labor  and  subsistence 


Prorated  charges: 

Survey 

Care  of  plant 

Steamboat  .service  . 


Total  cost  of  sheer  dike . 
Grand  total 


$454.66 
61.15 

28L34 
63.26 
15.84 

228.78 
72.00 

670.22 


104.00 
118. 41 
33.71 
76.95 


12.60 
4.02 
19.02 


28.95 
270.98 
306.91 


115.28 

2.38 

7.00 

45.44 


100.32 
]1\79 
48.37 


1.86 
17.67 
20.01 


339.34 
4.27 
7.61 
19.93 
L41 
18.95 
202.89 


3.r.9 

35.  :m 

40.03 


$1,832.09 


327.07 


85.64 


606.79 


.^274.42 


170.10 


1C1.48 


39.53 


373. 11 


694.40 


79.06 


673. 46 


10,245.59 
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Appendix  E. 

ankual  report  on  gasconade  division,  by  mr.  8.  waters  fox,  division  engineer. 

Missouri  River  Commission, 

Jefferson  City,  Mo.,  June  SO,  1901. 

Colonel:  I  have  the  honor  to  submit  the  following  annual  report  of  operations  mi 
Gasconade  Division  of  Missouri  River  for  the  fiscal  year  ending  June  30,  1901: 

Operations  during  the  year  comprised  care  and  repair  of  plant,  construction  of  new 
plant,  outfitting  and  supplying  parties  on  detached  works,  procuring  and  assembling 
construction  materials,  dike  ana  abattis  repairs,  maintenance  of  revetment,  surveys 
and  examinations,  and  miscellaneous  incidental  work. 

The  work  was  carried  on  under  allotment  from  the  appropriation  of  $250,000  for 
improving  Missouri  River  from  its  mouth  to  Sioux  City,  Iowa,  sundry  civil  act  of 
June  6,  1900,  and  balances  from  previous  allotments,  as  follows: 

From  river  and  harbor  act  of  March  3,  1899,  allotment  for  first  reach, 
balance $11,044.19 

From  sundry  civil  act  of  March  3,  1899,  allotment  for,  at  Jefferson  City, 
Mo.,  balance 117.38 

From  sundry  civil  act  of  June  6,  1900,  allotment  for  first  reach 65, 000. 00 

Total 76,221.57 

Less  amount  transferred  to  local  works  below  Kansas  City,  Mo 7, 612. 84 

Net  amount  available 68, 60S.  73 

The  total  expenditure  during  the  year,  exclusive  of  items  incurred  strictly  on 
account  of  detached  works,  and  which  were  charged  to  those  works,  was  $67,990.40, 
as  shown  in  the  Appendix,  Exhibit  A. 

At  the  close  of  the  year  there  were  construction  materials  and  supplies  on  hand, 
which  at  first  cost  amounted  in  value  to  $37,173.73,  including  piling  stored  at  Lynch 
Quarry  Landing  and  299.6  cubic  yards  of  stone  stored  at  quarry  above  bankhead 
1  D.     As  finally  stored  these  materials  have  cost  about  $40,000. 

Project. — The  project,  as  approved  by  the  Chief  of  Engineers  under  date  of 
August  21,  provided  as  follows: 

New  100-foot  barges. — It  was  proposed  to  complete  the  construction  of  the  ten  100- 
foot  barges,  which  were  in  an  unnnished  condition  at  the  close  of  the  fiscal  year  of 
1900. 

Murray  Bend.— To  prevent  further  loss  of  the  Murray  Bend  revetment,  and,  inci- 
dentally, ameliorate  the  conditions  of  the  flow  in  the  bend,  it  was  proposed  to 
construct  three  dikes  of  3-row  work,  aggregating  about  810  feet  in  length,  on  the  left 
bank  above  the  head  of  the  revetment;  the  then  existing  head  of  the  subaqueous 
mattress  of  the  revetment  to  be  secured  by  piles,  driven  with  fixed  cross  arms  so  as 
to  pin  the  mattress  to  the  bottom,  and  to  expend  about  600  cubic  yards  of  scour 
stone  in  a  wall  extending  100  feet  upstream  from  the  head  of  the  revetment;  about 
1,000  cubic  yards  of  spawls  to  be  expended  in  reinforcing  the  upper  bank  work  of 
the  old  revetment,  from  its  head  to  its  foot. 

Repairs  to  dikes  B,  B\  C,  C,  and  D. — ^The  broken  and  missing  braces  in  these 
structures  to  be  replaced  and  their  curtains  renewed  where  necessary.  In  order  to 
raise  the  bottom  at  the  outer  end  of  Dike  D,  it  was  proposed  to  pmce  a  standard 
abattis  there,  about  50  feet  in  length. 

Opposite  Jefferson  City. — In  order  to  better  somewhat  and  to  render  stable  the 
results  already  obtained  by  the  rectification  works  opposite  Jefferson  City,  it  was  pro- 
posed to  build  a  pile  dike  about  290  feet  in  length  (200  feet  3-row  and  90  feet  2-row 
work),  with  a  50-foot  abattis  extension  at  its  stream  end,  just  below  the  upper 
line  of  Abattis  Xo.  1,  the  dike  to  terminate  on  the  approved  line  of  rectification;  to 
place  an  abattis  50  feet  long  at  the  outer  end  of  Dike  F,  and  restore  Abattis  No.  4. 

Dikes  P  and  Q.— The  outer  ends  of  these  structures  to  be  reinforced  by  heavy 
fascine  work,  built  up  to  an  elevation  of  8  feet  below  S.  L.  W.,  and  their  bracing  and 
curtains  renewed  where  necessary. 

Dikes  Xos.  1  and  fS,  and  vicinity, — It  was  proposed  to  close  the  gap  in  Dike  No.  1, 
with  an  abattis,  and  to  build  a  special  3-row  pile  dike,  300  feet  in  len^h,  from  the 
south  bank  of  the  towhead  above,  with  a  trail  of  special  4-row  lon^tudinal  dike 
(new  design)  630  feet  in  length,  also  three  lines  of  abattis  from  the  south  bank  of  the 
towhead  upstream  froni  the  latter  structure,  and  an  abattis  1,100  feet  in  length  across 
the  chute  north  of  the  towhead. 

Right  bank  above  Dike  S3  C — To  prevent  further  encroachment  on  the  right  bank 
in  this  locality,  relieve  the  attack  on  Dike  33  C,  and  improve  the  conditions  of  the 
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flow  below,  it  was  propoeed  to  build  on  the  right  bank  a  group  of  five  dikes  of 
standard  3-row  work,  aggregating  1,830  feet  in  length.  In  detormming  the  length  of 
these  structures,  consideration  was  |y;iven  the  necessity  for  maintaining  a  proper 
approach  to  Osage  River,  and  the  ultimate  closing  of  the  same,  as  well  as  the  hmited 
funds  available  and  demands  of  the  work  elsewhere  on  the  division. 

SL  AvJberi  Bend  revetment, — ^About  500  cubic  yards  of  stone  to  be  expended  in  rein- 
forcing this  work,  just  below  the  mouth  of  Middle  River. 

St,  Avbert  Island  revetment, — ^About  500  cubic  yards  of  spawls  to  be  expended  in 
reinforcing  upper  bank  work  of  this  revetment,  where  neeaed. 

Dike  XX  A. — ^To  restore  this  dike  from  the  shore  end  of  the  existing  gap  to  the 
revised  line  of  rectification,  about  200  feet  in  length,  and  to  remove  the  old  diike,  now 
lying  within  the  proposed  rectified  water  way. 

Dikes  XI A,  XJ  JB,  and  XXVUIA^— To  reinforce  the  outer  ends  of  these  dikes 
with  heavy  fascine  work  and  replace  all  broken  or  missing  braces  and  curtains. 

Chamois  hankhead, — ^To  expend  about  700  cubic  yards  of  stone  in  reinforcing  the 
outer  wall  of  this  bankhead. 

Dike  II,— To  restore  and  reenforce  this  structure,  closing  the  two  gaps,  a^cr^gating 
200  feet  in  length,  with  standa^xl  3-row  work,  and  building  up  the  outer  end  to  8  feet 
below  S.  L.  W.  with  fascines. 

Dike  XXIIL — ^To  close  the  gap  of  120  feet  in  this  structure  with  standard  3-row 
work  and  reenforce  its  outer  end  with  fascines. 

Dikes  S,  9,  10,  11,  19A,  19B,  11,  IS^JS,  S9,  S2,  S4,  S6,  S6,  SSC,  S4A,  lA,  IB,  IC, 
Dikes  J,  in,  IV,  V,  VII,  Vin,  IX,  X,  XI,  XU,  XV,  XXXn,  and  XJTXJF.— These 
dikes  to  be  strengthened  at  their  outer  ends  to  as  great  an  extent  as  will  be  permitted 
by  the  funds  remaining  after  the  completion  of  the  preceding  work. 
'The  estimated  cost  was: 

New  barges: 

Conipleting  10  unfinished  100-foot  baiges $3, 500. 00 

Murray  Bend: 

SlOfeetof  dike ^,670.00 

600  cubic  yards  scour  stone  in  wall 750. 00 

1 ,000  cubic  yards  spawls  on  upper  bank  work 1, 250. 00 

Pinning  down  mattress 50. 00 

7,720.00 

Jefferson  City  Reach: 

Repairs  to  dikes  B,  B^  C,  C^  and  D 150.00 

290-foot  dike 1,950.00 

100  feet  of  abatis,  new  dike  and  dike  F 200. 00 

Restoring  abatis  No.  4 650.00 

2,950.00 

Dikes  P  and  Q: 

Reenforcing  and  repairing  outer  ends 500.00 

Dike  No.  1  and  vicinitv: 

2,815  feetof  abatis 5,630.00 

300  feet  of  cross  dike 2,850.00 

630  feet  of  longitudinal  dike 9,198.00 

17,678.00 

Ewing  Landing  to  head  of  St.  Aubert  Bend: 

1,830  feet  of  dike  (new  3-row  work) 12,810.00 

Head  of  St.  Aubert  Bend  to  Portland: 

Reenforcing  revetment 1, 250. 00 

200feetof  dike  (20 A) 1,600.00 

Reenforcing  and  repairing  outer  ends  of  4  dikes 1, 050. 00 

Reenforcing  outer  wall  Chamois  bankhead 875. 00 

4,775.00 

Portland  to  Gasconade: 

320  feet  of  dike  to  close  breaches  in  Dikes  II  and  XXIII. .    3, 030. 00 
Reenforcing  revetment  (Straub  Bend) 1,250.00 

4,280.00 

Repairing  and  strengthening  as  far  as  possible  32  dikes 4, 992. 00 

Repair  and  outfitting  plant,  moving  plant,  superintendence,  and 

contingencies 20,684.00 

79,889.00 
Credit  by  value  of  materials  on  hand 3,954.28 

Total  proposed  money  expenditure 75,934.72 
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Nearly  all  of  the  materials  excepting  brash  required  for  these  works  were  procured, 
but  the  delivery  of  those  purchased  under  informal  contract  was  made  too  late  for 
fall  work  on  a  scale  at  all  commensurate  with  the  project;  the  demands  for  floating 
plant  on  detached  works  left  an  inadequate  supply  for  use  on  Gasconade  Division. 
For  these  reasons  only  a  small  i)art  of  the  authorized  construction  work  was  done  in 
the  fall.  In  the  spring,  what  with  the  transfer  of  funds  from  the  allotment  for  First 
Beach  to  the  allotment  for  local  works  below  Kansas  City,  and  the  heavy  tax 
imposed  for  assembling  plant  and  materials  at  Gasconade,  there  was  left  an  amount 
too  small  even  to  care  for  the  plant  and  property  during  the  prospective  period  of 
inactivity. 

WORKS  OPPOSITE  JEFFEBSON  CTTT,  MO. 

Abatis  No.  4j  restoration  and  repair, — ^This  structure  is  the  lowest  one  of  the  system 
of  abaUs  built  opposite  Jefferson  City  in  September,  1899.  It  is  1,122  feet  in  length 
and  extends  &om  the  revetment  at  tne  head  of  the  towhead  across  the  chute  to  the 
shore  bar.  During  the  spring  and  summer  floods  of  1900  the  structure  was  consider- 
ablv  damaged,  beine  practically  breached  in  two  places  by  settlement  due  to  ecour 
ana  crushing  from  tne  weight  of  driftwood;  it  was  forced  down  out  of  line  at  other 
places  and  many  of  its  screen  poles  broken.  Notwithstanding  this,  however,  its 
effect  on  the  flow  through  the  chute  was  very  marked,  the  general  level  of  the  bed 
being  raised  several  feet  throuj^hout;  there  were  potholes  at  the  two  openings  in  the 
work,  but  the  waterways  leading  to  and  from  them  were  shoal  and  narrow,  their 
beds  being  several  feet  above  8.  L.  W. 

The  authorized  restoration  and  repair  were  accomplished  between  January  28  and 
February  7,  the  following  work  being  done: 

366  linear  feet  of  standard  abatis  built  on  line  7  feet  above  old  structure,  clos- 
ing the  two  gaps  and  overlapping  the  old  work. 
36  linear  feet  of  curtain  restored  to  grade. 
4  missing  anchors  replaced. 

The  cost  of  this  work  was  1552.07. 

Dike  D.  degrading  and  repairing. — ^This  structure  was  completed  in  May,  1893.  It 
extends  from  the  old  main  left  bank  opposite  Jefferson  City  to  the  approved  line  of 
rectification  and  has  a  2-row  trail  at  its  stream  end  58  feet  m  length. 

The  approved  project  for  the  year's  work  provided  for  the  repair  or  renewal  of  the 
bracing  and  curtain  of  the  exposed  portion  of  the  dike  and  the  placing  of  50  linear 
feet  of  abatis  at  its  outer  end,  the  latter  with  a  view  to  filling  up  the  pothole  there. 

When  examined,  January  16,  there  was  about  100  linear  feet  of  the  dike  tJiat 
extended  beyond  the  accretions  and  was  exposed  to  a  very  swift  current;  the  brac- 
ing was  much  decayed,  some  pieces  broken  or  missing,  and  the  piles,  though  sound, 
were  small. 

In  a  letter  dated  January  18  you  approved  a  recommendation  that  the  structure 
be  cut  down,  rebraced,  and  curtained — the  outer  end  and  trail  to  a  level  grade  as  near 
8.  L.  W.  as  the  stage  of  the  river  would  permit,  and  inshore  on  a  grade  rising  to  4 
feet  above  S.  L.  W.  in  100  feet. 

This  work  was  accomplished  practically  as  authorized  between  the  dates  of  Janu- 
ary 22  and  28,  at  a  cost  of  1244.45. 

VICINITY   OF  DIKES  1   AND  2. 

All  of  the  materials  necessary  for  the  authorized  work  in  this  locality,  with  the 
exception  of  the  brush,  were  procured  and  178  standard  abatis  frames  were  manu- 
factured with  the  expectation  that  the  authorized  abatis  work  could  be  accom- 
plished prior  to  the  April  rise,  but  owing  to  the  failure  of  the  river  and  harbor  bill 
nothing  further  was  done.  The  cost  of  the  abatis  frames— labor  and  materials— was 
$454.60.    The  cost  of  procuring  the  poles,  116.45  cords,  was  $136.34. 

STKAUB  BEND. 

Reenforcement  of  revetment. — ^This  revetment,  9,960  feet  in  lensth,  had  received  no 
attention  since  its  completion  in  the  spring  of  1896,  and  meanwhile  its  upper  bank 
work  in  the  locality  of  2,800  to  3,500  feet  below  the  head  of  the  revetment  nad  been 
subjected  to  a  persistent  attack;  the  upper  bank  was  denuded  of  its  paving  in  places 
near  the  ice  line,  and  the  subaqueous  mattress,  for  a  length  of  about  300  feet,  was 
resting  on  a  very  steep  slope. 

Between  the  dates  of  December  8  and  23  a  small  party  expended  613.2  cubic 
yards  of  stone  in  repairing  and  reenf orcing  the  revetment.  The  coet  of  the  work 
was  $1,197.21. 
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GASCONADE  BOAT  AND  SUPPLY  YARD. 


A  force  that  averaged  much  smaller  than  in  former  years  was  kept  employed  at 
the  Gasconade  yard  throughout  the  year.  The  new  100-!oot  barges  were  completed; 
some  of  the  more  important  plant  repairs  and  alterations  were  made  there;  a  laree 
number  of  oak  pins  and  wedges  ana  other  fastenings  for  use  on  the  various  works 
were  manufactured;  the  plant  and  property  not  in  service  or  on  detached  works 
were  cared  for.  During  the  four  months,  from  the  middle  of  November  to  the  11th 
of  March,  the  force  was  reduced  to  that  needed  to  care  for  plant  and  records;  a 
laive  force  was  then  employed,  and  by  the  15th  of  May  all  of  the  floating  plant, 
tools  and  appliances  of  all  kinds,  construction  materials  and  supplies  of  all  kinds, 
excepting  brush,  stone,  and  a  small  lot  of  piling,  records  and  other  property,  except 
those  retained  in  the  small  office  in  Jefferson  City,  were  assembled  and  stored  in  the 
Gasconade  yard.     Since  May  15  the  property  has  been  cared  for  by  three  watchmen. 

New  plant. — ^The  new  100-foot  barges,  10  of  which  were  incomplete  at  the  close  of 
the  previous  vear,  were  completed  August  17,  after  an  expenditure  during  the  year 
of  $3,388.85,  making  the  total  cost  of  the  12  barges  $33,779.15,  or  $2,814.93  per  barge. 

During  the  month  of  August,  8  pontons,  7  by  22  feet,  were  built  for  use  in  construc- 
tion of  fascine  mattress.  Four  new  horse  capstans  complete  were  made  for  use  in 
pulling  out  boats.    A  small  floating  dock  was  made  for  the  naphtha  launch  Enquirer. 

Pins  and  wedgesy  etc, — For  use  in  fascine  mattress  construction  on  the  various  works 
10,022  oak  pins,  2  inches  in  diameter  and  of  lengths  of  16}  and  20}  inches^  with 
wedges,  were  made  from  scrap  lumber;  a  large  number  of  cable  clips,  for  use  m  the 
same  work,  and  some  special  tools  were  manufactured  at  the  yard. 

Plant  repairs  and  aUeraiion^. — During  the  year  repairs  to  floating  plant  were  'made 
at  the  boat  yard  as  follows: 

Steam  tender  Arethusa, — ^A  defective  sheet  in  boiler  replaced  and  machinery  and 
upper  works  given  light  repairs;  boiler  inspected  by  United  States  boiler  inspector 
August  30. 

Steajn  tender  Melugina. — ^Light  repairs  to  cabin  and  machiner^r  in  August,  and  again 
in  September;  new  piston  packing  furnished;  boiler  inspected  in  March. 

Steam  tender  Sabrma. — Machinery  and  upper  works  thoroughly  overhauled  and 
repaired  between  September  22  and  October  20. 

rile  drivers  Nos,  i,  tf,  and  5. — Thoroughly  overhauled  and  repaired,  the  latter  being 
provided  with  cross  boat  and  a  set  of  special  pile  leads;  rebuilt  for  land  use  with  a 
Cram  steam  hammer;  work  completed  in  October. 

Barges. — Light  repairs  for  one  season's  work  made  on  2  100-foot  barges,  3  64-foot 
barges,  and  2  cross  boats. 

In  addition  to  the  above,  9  skiffs  and  a  laiige  part  of  the  stock  of  small  tools 
were  repaired.    The  cost  of  these  repairs  was  $2,455.26. 

On  March  12  a  force  of  men  was  oi^nized  and  be^ran  the  work  of  preparing  the 
yard  for  the  reception  of  all  plant,  construction  materials,  stone  and  brush  excepted, 
m  harbor  or  storage  at  various  points  on  the  river. 

A  considerable  amount  of  repair  and  reenforcement  to  the  ways,  needles,  and 
shunting  track  was  found  necessary  on  account  of  decayed  timber  before  the  hulls 
could  be  safely  pulled  out  and  placed  on  the  storage  ways;  the  steam  pulling  appara- 
tus also  required  overhauling  and  repair.  This  work  was  practically  completed  April 
20,  though  a  small  force  was  kept  employed  repairing  breakages  that  occurred  during 
the  progress  of  the  pulling  out  The  cost  of  repairs  to  the  ways  and  pulling  appara- 
tus was  $2,719.31. 

Pulling  out  huUs,  laying  up  and  storing  plant  of  all  hindSj  and  storing  construction 
materials. — The  floating  plant  and  construction  materials  from  the  various  works 
began  to  arrive  at  the  yard  March  18.  The  last  of  it  was  received  there  April  26. 
Some  of  the  construction  materials  were  received  by  rail  from  Jefferson  City  in  86 
carloads. 

Pulling  out  was  commenced  on  the  29th  of  March  and  completed  May  2.  In  all, 
83  hulls  were  taken  out  of  the  river  and  placed  on  the  ways. 

The  machinery  of  all  steam  plant  was  properly  laid  up;  the  lines  and  small  tools 
of  all  kinds  were  sorted,  cleaned,  and  stored  under  roof;  bolts,  nails,  and  other  like 
construction  materials  were  stoi>ed  under  roof;  piling,  lumber,  etc.,  were  placed  in 
storage  piles  in  the  yard.  On  May  15,  the  work  having  been  completed,  the  force 
was  reduced  to  three  watchmen. 

The  cost  of  pulling  out  was  $3,353.47;  the  cost  of  unloading  and  storing  the  mate- 
rials was  $940.37;  and  the  cost,  charged  to  First  Reach  allotment,  of  bring  jig  the 
plant  and  materials  to  Gasconade  was  $4,077.02. 

The  towboat  service  on  Gasconade  Division  work  was  performed  by  United  States 
steam  tender  Aretkusa  and  the  chartered  steamers  John  Rentz  at  $40  per  day,  O'aj- 
conade  at  $25  per  day,  and  the  gasoline  boat  L.  B,  +  at  $15  per  day.    They  were  in 
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service  in  the  order  named — sixteen,  thirty-four  and  three-fourths,  eight  and  one- 
half,  and  three  and  five-sixth  days,  respectively. 

Sale  of  condemned  property. — On  the  15th  of  August  a  public  sale  of  property, 
inspected  and  condemned  May  30,  1900,  was  held  at  Gasooiuade. 

FBOCUBINO  CONSTRUCTriON  MATERIA.I£. 

Brush  and  poles. — For  use  in  abattis  and  dike  repair  oppK>site  Jefferson  City  3} 
cords  of  brusn  and  42.3  cords  of  poles  were  procured  by  hired  labor  at  $1.80  per 
cord,  delivered  at  point  of  expenditure;  for  use  in  dike  construction  in  Murray 
Bend  55.5  cords  of  poles  were  procured  and  banked  on  Harris  Island,  at  $1.16  per 
cord;  for  use  in  dike  and  abattis  construction,  Dikes  1  and  2  and  vicinity,  116.45 
cords  of  poles  were  procured  and  banked  opposite  mouth  of  Moreau  Biver,  at  a  cost 
of  $1.17  per  cord. 

Piling  and  lumber. — There  were  received  under  informal  contract,  from  Froet-Trige 
Lumber  Company,  61,204  linear  feet  of  pine  piling,  at  $0.1787  per  foot,  and  115,2% 
feet  B.  M.  of  pine  lumber,  at  $17.42  perM.  feet  B.  M.,  f.  o.  b.  cars  at  Jefferson  City. 
All  these  materials  were  first  stored  at  Jefferson  City,  and  subsequently  again  loaded 
on  cars  and  shipped  to  Gasconade  for  storage.  Tnere  were  received  from  H.  G. 
White  2,278  linear  feet  of  cottonwood  piling,  at  5}  cents  per  linear  foot,  and  17,950 
linear  feet,  at  5  cents  per  linear  foot,  on  the  river  bank  at  Cranberry  Island;  from 
J.  B.  Maupin  and  B.  C.  Marr,  14,650  feet  B.  M.  and  35,562  feet  B.  M.  of  cottonwood 
lumber,  at  $12  per  M.  feet  B.  M.  on  river  bank  at  Glasgow,  and  35,325  feet  B.  M. 
and  10,445  feetB.  M.  of  cottonwood  lumber,  at  $12  per  M.  feet  B.  M.,  f.  o.  b.  cars 
at  Gla^ow,  respectively.  The  lumber  received  on  cars  at  Glasgow  was  shipped  by 
rail  at  the  expense  of  the  United  States  to  Cedar  City,  Mo.,  hauled  to  the  river 
bank  opposite  Jefferson  City  and  stored. 

Stone. — ^There  were  procured  by  hired  labor  in  a  quarry  at  the  mouth  of  Moreau 
River,  5^097.8  cubic  yards  of  riprap  stone,  at  a  cost  of  $0.6747  per  cubic  yard  piled 
on  the  nver  bank.  At  the  close  oi  the  year  there  were  5,538.6  cubic  yards  (esti- 
mated) of  stone  available  for  use  on  the  division,  stored  as  follows: 

Cubic  yardai 

On  river  bank  at  Moreau  River 4, 419.6 

On  river  bank  opposite  Jefferson  City 30. 0 

On  river  bank  at  Chamois 1, 089. 0 

Strand,  bolts,  etc. — Under  informal  contract  three-fourths  inch  strand,  three-eighths 
inch  strand,  assorted  bolts,  clips,  and  nails  to  the  value  of  $5,746.91  were  received 
and  stored  at  Jefferson  City.  Only  a  verv  small  part  of  these  materials  was 
expended,  the  balance  being  reshipped  by  rail  to  Gasconade  for  storage. 

SUBVBYS  AND  BSPORTS. 

In  July  partial  shore  line  surveys  with  soundings  were  made  in  the  localities  of 
the  head  of  Murray  Bend,  Jefferson  City,  Dike  No.  1,  and  Dike  No.  33  C. 

Maps  of  each  were  prepared  and  forwarded  with  the  preliminary  project  and 
estimates  for  the  expenditure  of  the  current  allotment.  The  cost  of  the  survey 
work  during  the  year  was  $125.68. 

In  compliance  with  instructions  contained  in  your  letter  of  January  24  I  prepared 
without  additional  cost  and  submitted  under  date  of  February  12  a  report  concern- 
ing the  Hermann  harbor. 

Owing  to  the  depletion  of  funds  no  examination  of  the  reach  of  river  included  in 
the  Gasconade  Division  has  been  recently  made,  but  from  information  obtained 
from  the  master  of  the  steamer  Grapevine  it  is  believed  that  the  conditions  of  the 
flow  and  improvement  works  are  not  materially  changed  from  those  given  in  the 
last  Annual  Report. 

Miscellaneous. — The  telephone  lines  from  Jefferson  City  to  Osage  City  and  from 
Chamois  to  Gasconade,  belonging  to  the  United  States,  had  been  in  disuse  for  several 
years,  and  were  in  such  bad  repair  that  they  interfered  somewhat  with  farming 
operations  and  travel  along  the  route.  In  a  letter  dated  March  22  you  authonzea 
the  removal  of  such  portions  of  the  lines  as  were  causing  complaint.  This  was  done 
April  16  to  20,  at  a  cost  of  $40.91. 

From  March  10  to  the  close  of  the  year  the  expenses  of  the  Jefferson  City  office 
were  reduced  as  rapidly  as  the  volume  of  the  wort  to  be  done  would  justify.    The 
old  oi£ce  was  given  up  on  the  1st  of  May  and  the  reduced  force  with  current 
records  installed  in  a  small  office  at  a  monthly  rental  of  $8. 
Very  respectfully,  your  obedient  servant,  , 

S.  Waters  Fox,  I^vision  Engineer, 

CoL  Amos  Stickney, 

Ckirps  of  EngineerSf  U,  S.  A., 

President  Missouri  River  Commissioru 
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EXHIBIT  FORMING  APPENDIX  TO  FOREGOING  REPORT. 

A. — Classified  statement  of  money  expenditures  during  the  year. 


Exhibit  A. 

CUumfied  stcUement  of  money  expenditures  under  allotments  for  works  on  Gasconade  Division 
during  the  fiscal  year  ending  June  SO,  190L 


Allotments. 

Classification. 

First  Reach 
act  of  1899. 

First  Reach 
act  of  1900. 

At  Jeffer- 
son City, 
Mo. 

Total. 

Actual  expenditures  on  account  of  construction  work 
for  labor  and  materials 

14,731.78 

$27,829.24 
1,462.90 

8174.88 

982,735.90 
1,462.90 

Towboat  service  while  directly  engaged  on   con- 
struction   

Total 

4,731.78 

29,292.14 

174.88 

1 34, 198.  SO 

For  assembling  plant  and  materials,  and  storing  same 
at  Gasconade  lor  the  i>eriod  of  inactivity 

122.65 

4,085.79 
2,056.76 

21.88 
25.33 

8,248.21 

11,909.75 
7,176.06 

42.32 
100.35 

«  8, 370. 86 
■15,995.54 

All  other  plant  service,  including  repairs,  watching, 
and  moving  from  place  to  place 

Administration  charges,  Jefferson  City  office  and  field . 
All  other  charges: 

New  plant 

2.50 

♦9,236.32 

Surveys 

•189.88 

Total 

6,312.41 

27,476.69 

2.60 

33,791.60 

Grand  total 

11,014.19 

66,768.33 

177.88 

67,990.40 

1  About  51  per  cent  of  grand  total  expenditures. 
*  About  12  per  cent  of  grand  total  expenditures. 
•About  24  per  ce^t  of  grand  total  expenditures. 
♦About  12.7  per  cent  of  grand  total  expenditures. 
•About  0.8  per  cent  of  grand  total  expenditures. 


Appendix  F. 
annual  report  on  the  osage  river,  by  mr.  f.  b.  maltby,  assistant  engineer. 

Missouri  River  Commission, 

St.  LouiSy  Mo,  J  April  g,  190L 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  pertaining 
to  the  improvement  of  the  Osage  River  during  the  fiscal  year  ending  June  30, 1901. 

The  work  of  the  year  has  been  confined  to  tne  construction  of  Lock  and  Dam  No.  1 
at  Brenneeke's  shoal,  7  miles  above  the  mouth.  At  the  beginning  of  the  year  the 
work  was  in  the  following  stage  of  completion: 

The  lock  walls  and  gates  were  completed  and  the  cofferdam  removed.  The  abut- 
ment and  7  of  the  9  piers  of  the  dam  built.  The  fixed  portion  and  apron  in  7  of  the 
10  sections  of  the  dam  was  completed  and  weir  frames  hung  in  them  and  partly 
sheathed.  The  material  required  for  completion  was  nearly  all  on  hand  and  con- 
tracts for  the  remainder  had  been  let. 

Drawings  of  the  lock  and  dam  are  in  the  Report  of  the  Chief  of  Engineers  for  1900, 
opposite  page  6002. 

THE  LOCK. 

New  anchorage  for  the  lock  gates,  as  shown  in  the  drawings  mentioned  above,  and 
the  maneuvering  apparatus  for  the  gates  was  procured  and  placed  in  position.  The 
maneuvering  gear  for  the  filling  valves  was  set  up  and  connected.  Filling  behind 
the  land  wall  opposite  the  upper  end  was  carried  up  to  the  level  of  the  adjacent 
bank  and  to  a  length  of  about  30  feet  on  top.  Matenal  for  this  filling  was  procured 
from  the  land  belonging  to  the  Government,  in  the  rear  of  the  lock  keeper's  dwell- 
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between  the  end  and  opposite  bank  that  with  the  low- water  dischaiige  will  give  the 
required  depth. 

At  the  channel  ends  of  these  cross  dams  a  training  dam  is  built  parallel  with  the 
bank  forming  the  opposite  side  of  the  channel;  they  extend  above  the  cross  dam 
about  100  feet  and  downstream  over  the  shoal,  or  a  distance  sufficient  to  distribute 
the  total  fall  into  a  slope  which  will  not  create  a  velocity  of  current  too  great  for 
navigation  or  one  that  will  endanger  the  river  banks  or  constructive  works. 

The  dams  were  of  log  cribs  about  20  feet  long  and  5  to  6  feet  in  width  and  were 
filled  with  rock;  they  extend  only  about  1  foot  above  low  water,  and  as  they  are 
seldom  placed  in  more  than  3  feet  of  water  they  are  seldom  more  than  4  or  5  feet  in 
height.  The  lo^  for  the  cribs  are  procured  on  the  adjacent  banks  and  rock  from, 
the  most  convenient  bluff.  Bock  is  quarried  and  loaded  onto  a  barge  and  towed  by 
hand  to  place;  the  length  of  the  tow  seldom  exceeds  one-half  mile. 

OONDiriON  OP  PKEVIOUS  WORK. 

Very  little  contraction  work  was  attempted  prior  to  1896  and  little  is  known  of 
what  was  done.  The  most  extensive  dams  were  constructed  at  Round  Island  in 
1887-1890.  We  have  no  map  of  this  shoal  made  at  that  time,  but  it  is  evident  that 
the  results  of  the  work  done  were  satisfactory,  as  no  trouble  has  been  experienced  in 
that  vicinity  in  later  years.  Of  the  work  done  in  1896  that  done  at  Bocks  Bar  was 
quite  successful,  and  had  it  been  completed  as  projected  and  strengthened  somewhat 
it  would  probably  have  been  entirely  so.  A  break  occurred  in  this  dam  in  1899-1900 
which  has  very  greatly  impaired  its  efficiency.  The  remainder  of  the  work  of  1896 
was  poorly  located  and  has  accomplished  little. 

In  1899  dams  were  constructea  at  Woodpecker  Island,  Brandts  Shoal,  and  at 
Browns  Shanty.  An  inspection  in  1900  showed  that  at  each  place  the  effect  {>ro- 
duced  had  been  all  that  had  been  expected  and  that  the  first  two  were  in  an  unim- 
p«ured  condition.  At  the  latter  the  dam  had  been  breached  for  a  length  of  42  feet. 
This  break  was  closed  and  the  entire  dam  strengthened  in  about  two  weeks'  time. 
This  point  was  the  head  of  navigation  in  1899,  as  at  the  time  of  beginning  operations 
there  was  less  than  6  inches  of  water  over  the  shoal.  At  no  time  during  1900,  as  far 
as  known,  was  there  less  than  3  feet  over  the  same  shoal. 

OPERATIONS  FOR  THE  SEASON. 

A  small  party  was  sent  into  the  field  about  the  middle  of  July  and  after  complet- 
ing the  repairs  at  Browns  Shanty,  mentioned  above,  moved  to  Mensleys  Shoal.  At 
this  point  the  river  was  crossed  diagonally  by  a  long  reef  with  not  over  8  inches  of 
water  on  its  crest.  Near  the  right  bank  was  an  island  bar  running  from  nothing  to 
2  feet  above  low  water.  The  chute  behind  it  was  narrow  and  much  obstructed  near 
the  upper  end  by  logs  and  stumps.  The  greater  portion  of  the  length  of  this  chute 
had  a  depth  of  over  2}  feet  of  water  and  it  was  decided  to  build  a  dam  across  the 
main  river  to  the  island,  clean  out  the  chute  thoroughly,  and  dredge  out  the  upper 
end  of  it;  the  island  would  then  act  as  a  training  dam.  This  was  done  and  the  inmie- 
diate  results  were  satisfactory.  Recent  reports,  however,  indicate  that  the  contrac- 
tion was  excessive  and  created  a  current  which  has  scoured  out  the  bottom  of  the 
chute  to  an  excessive  depth  and  has  caused  caving  of  the  bank;  the  latter  was  heavily 
timbered  and  the  channel  has  been  obstructed  b^  fallen  trees.  It  is  thought  that  the 
caving  has  reached  its  limit  and  that  by  cleanmg  out  the  snags  and  extending  the 
training  dam  downstream  a  few  hundred  feet  below  the  island,  the  work  will  prove 
satisfactory  and  permanent.  Two  hundred  and  fifty-eight  feet  of  cross  dam  and  317 
feet  of  traming  dam  was  built;  45  leaning  trees  were  cut  and  removed  from  the  bank. 
Dredging  the  upper  end  of  the  chute  consisted  principally  of  removing  Iocs  which 
had  lodged  and  been  partly  covered  with  mud  and  gravel  and  was  done  wiUi  teams 

LARKES  FERRT. 

At  this  point  the  river  was  wide  and  flat,  with  no  defined  channel  and  no  marked 
reef  at  any  point.  The  river  was  confined  to  a  width  of  about  80  feet  by  the  con- 
struction of  187  feet  of  cross  dam,  and  this,  with  350  feet  of  training  dam,  gave  the 
desired  relief. 

STAKE  SHOAL. 

At  this  point  the  river  has  a  bend  of  easy  curvature  and  at  the  shoal  the  channel 
crosses  from  and  returns  to  the  concave  side  within  a  distance  of  a  few  hundred  feet 
A  cross  dam  110  feet  in  length  and  a  training  dam  260  feet  long  was  built  and  gave 
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immediate  relief,  but  this  work  is  not  considered  complete,  as  it  is  hoped  that  by  a 
continuation  of  the  training  dam  upstream  the  channel  can  be  forced  along  the  left 
bank,  the  concave  side  of  the  curve,  and  thus  avoid  the  two  crossings. 

UPPER  BAKBB  SHOAL. 

At  this  point  the  adjacent  landowners  had  built  a  number  of  short  spur  dikes  of 
stakes  and  brush  as  some  fancied  protection  against  caving  of  the  banks.  As  they 
were  built  very  loosely,  they  simply  tended  to  break  up  the  current.  Asa  temporary 
relief  only,  their  outer  endjs  were  connected  by  means  of  a  very  light  training  wall. 

LOWER  BAKER  SHOAL. 

At  this  point  the  channel  is  the  broad  crossing  from  one  curve  to  another  in  ne 
opposite  direction  and  its  shallow  depth  is  caused  by  excessive  width  only.  It  was 
improved  to  a  depth  of  2J  feet  by  the  construction  of  a  cross  dam  180  feet  in  length 
and  a  training  dam  545  feet  in  length.  The  results  were  very  satisfactory  and  I 
think  will  l>e  permanent. 

In  addition  to  the  above-mentioned  work  surveys  were  made  at  Hensleys,  Larkes 
Ferry,  Pin  Oak,  Stake,  and  Baker  shoals,  and  at  Browns  Shanty,  Woodpecker  Island, 
and  Bocks  Bar. 

RECOMMENDATIONS. 

It  is  generally  admitted  that  the  work  already  accomplished  has  been  very  bene- 
ficial to  the  navigation  of  the  river.  It  has  lengthened  tiie  useful  season,  and  in  fact 
during  the  low-water  season  of  1900  one  boat  made  at  least  weekly  trips  during  the 
entire  season,  and  a  second  one  was  operated  with  a  Ions  of  time  of'only  two  or  three 
weeks.    I  do  not  think  this  has  ever  been  possible  before. 

No  comprehensive  survey  of  the  river,  including  discharge,  slope,  etc.,  and  no  com- 
prehensive plan  for  its  improvement  as  a  whole,  oased  on  a  study  of  such  data,  has 
ever  been  made.  The  dimensions  of  the  channel,  its  width,  and.  the  length  of  the 
training  dams  have  been  decided  by  the  judgment  and  experience  of  the  engineer  in 
charge,  and  in  consequence  vary  considerably  at  the  various  localities  where  they  have 
been  built.  Enough  has,  however,  been  done  to  demonstrate  that  the  river  is  suscep- 
tible of  radical  improvement  by  means  of  contraction  works,  and  at  a  cost  well  within 
the  sum  warranted  by  the  amount  of  traffic  existing  and  prospective. 

A  sur\'ey  extending  to  about  75  miles  above  the  mouth  should  be  made,  and,  after 
a  careful  study  of  the  data  procured  has  been  made,  a  comprehensive  plan  of  improve- 
ment as  a  whole  should  be  made,  and  after  its  approval  this  project  should  be  followed 
closely,  though  the  work  at  the  various  shoals  need -not  necessarily  follow  in  point  of 
time  in  order  from  the  mouth  upstream. 

The  estimated  cost  of  this  survev  and  preparation  of  plans  is  $2,000. 

The  break  at  Bocks  Bar  should  be  repaired,  the  dams  at  Stake  and  Hensleys  shoals 
extended,  and  the  channel  cleared  of  obstructions.  It  is  believed  that  annual 
appropriations  of  |16,000,  as  recommended  by  your  predecessor,  can  be  profitably 
expended. 

Very  respectfully,  your  obedient  servant, 

F.  B.  Maltby,  Assistant  Engineer. 

Capt.  Charles  Keller, 

Corps  of  Engineers y  U.  S.  A., 

Secretary  Missouri  Elver  Commission. 


Appendix  H. 

annual  report  on  osaoe  and  gasconade  rivers,  by  mr.  s.  waters  fox,  divisiox 

engineer. 

Missouri  River  Commission, 

Jefferson  City,  Mo.,  June  SO,  190 J. 
Colonel:  I  have  the  honor  to  submit  the  following  report  pertaining  to  Osage  and 
Gasconade  rivers  for  that  portion  of  the  fiscal  year  of  1901  included  between  the- 
dates  of  April  27  and  June  30: 

On  the  former  date  you  verbally  assigned  to  me  the  care  of  the  field  records,  plant, 
and  other  property  pertaining  to  the  improvement  of  these  rivers. 
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06AGE  RIVER. 

The  plant  and  property  at  Lock  and  Dam  No.  1  was  eared  for  by  Resident  Watch- 
man H.  J.  Lansing  to  April  30,  and  thereafter  to  the  close  of  the  year  by  Watchman 
Louis  Seidel,  the  rormer  being  relieved  by  the  latter  on  that  day. 

A  careful  inventory  of  the  property  was  made  and  with  the  aid  of  a  small  force 
of  men  employed  for  a  few  oays  in  the  month  of  May  the  small  tools  were  sorted, 
cleaned,  and  stored^  the  dimension  lumber  was  collected,  stacked,  and  covered,  and 
the  ends  of  most  of  it  painted  to  i>revent  further  checking;  the  steel  weir  frames  were 
collected  and  stacked;  the  machinery  was  cleaned,  brignt  work  oiled  and  housed; 
the  cable  way  over  the  river  was  taken  down,  greased,  and  stored;  the  roof  of  the 
house  in  which  the  cement  is  stored  was  repaired  to  prevent  leakage;  two  of  the 
rooms  of  the  lock  keeper's  house  were  newly  papered  and  two  others  calcimined. 
Paint  and  oil  were  purchased  under  informal  contract,  and  will  be  used  in  painting 
the  outside  of  the  house  and  office  two  coats  each. 

The  floating  plant  was  properly  cared  for.  The  harbor  is  not  a  good  one,  and  as 
several  of  the  hulls  leak,  all  o!  them  excepting  the  laige  derrick  barge  will  be  beached 
at  the  first  favorable  opportunity  on  the  left  bank  below  the  lock. 

When  last  examined,  June  30,  the  lock  and  dam  appeared  to  be  in  the  same  con- 
dition as  when  operations  were  suspended.  The  stage  at  that  time  was  112  feet  on 
the  'range,  or  3  feet  over  the  fixed  dam.  The  watchman  reports  that  several  of  the 
8  b V  ^8  inch  timbers  with  which  the  lower  apron  of  the  dam  is  sheathed  are  missing, 
and  It  may  be  that  an  examination  at  a  low  sta^  will  disclose  the  loss  of  more  of 
them  and  the  necessity  for  more  securely  fastening  them. 

The  total  expenditure  from  May  1  to  June  30  was  $419.45  chaiiged  to  allotment 
construction  of  lock,  etc.,  on  account  of  care  and  preservation  of  plant  and  property. 

GASCONADE  RIVEB. 

No  work  of  any  kind  was  done  on  this  river.    Some  of  the  plant  pertaining  to  the 
river  stored  at  the  Gasconade  boatyard  was  cared  for  by  the  regular  watch  force. 
Ver>'  respectfuUly,  your  obedient  servant, 

S.  Waters  Fox,  Division  JEkiginier. 
Col.  Amos  Stickney, 

Corps  of  Engineers,  U.  S.  A., 

Prmdetit  Missouri  Eiver  Commimon^ 
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[The  refereoMi  In  xonum  an  to  part  (or  yolnme)  and  thoee  In  antblo  to  pace.   The  letter  **B"  Indi- 

catei  the  rapplement] 


Abrams  Creek,  Tenn.,  examination  and  survey i,  469;  in,  2491, 2496 

Abeeoon  Inlet,  N.  J.,  removal  of  wreck  at  entrance i,  262;  ii,  1351 

Acts  of  Fift^^-edzth  Congreas,  second  session,  affecting  Corps  of  Engineers. . .    v,  3837 
Acoshnet  laver,  Mass. : 

Brid^  between  New  Bedford  and  Fish  Island i,665 

Improvement  of  New  Bedford  Harbor i,  163;  ii,1119 

A^ate  Bay  Harbor,  Biinn.,  improvement  of i,506;  iv,2824 

Annapee  Harbor,  Wis.,  improvement  of i,519;  iv,2923 

Alabama  River,  Ala. : 

Bridge  at  Selma i,665 

Improvement  of i,361;  ni,1786 

Alafia  River,  Fla.,  bridge  at  Riverview i,664 

Alameda.  Cal.    Su  Oakland. 

Albemarle  and  Chesapeake  Canal,  N.  C,  improvementof  waterway  via.  i,  297;  n,  1457 

Albemarle  Sound,  N.  C. : 

Examination  and  survey  of  waterwav  via 1,299,309;  n,1511 

Improvement  of  waterway  to  Norfolk,  Va.,  via  Currituck  Sound,  i,  297;  ii,  1457 
Improvement  of  waterway  to  Norfolk,  Va.,  via  Pasquotank  River,  i,  296;  n,  1455 

Alexandria,  La. ,  brid^  across  Red  River  between  Pineville  and i,  659 

Alexandria  and  Pineville  Bridge  Company,  bridge  of i,659 

Alice  (baige),  removal  of  wrecx  of i,411;  iii,1959 

Allegheny,  Pk : 

Bridge  acrofls  Allegheny  River  to  Pittsbui]^  (Fort  Wayne  Bridge) i,  662 

Harbor  lines  in  Ohio  River  at i|119;  iv,2709 

Improvement  of  Pittsburg  Harbor i,480;  iv,2697 

Allegheny  River,  Pa. : 

Bridge  at  Franklin 1,663 

Bridge  between  Oil  City  and  Franklin i,663 

Bridge  between  Pittsburs  and  Allegheny  (Fort  Wayne  Bridge) i,  662 

Construction  of  locks  ana  dams if  482;  iv,2701 

Improvement  bv  open-channel  work :...  i,483;  iv,2707 

Improvement  of  Pittsburg  Harbor i,480;  IY,2697 

Allonez  Bay,  Wis.  («w  Duluth  Harbor} 1,507;  iv,2828 

Alloway  Creek,  N.  J.,  improvementof i,244;  n,1332 

Alpena  Harbor,  Mich. ,  improvementof i,555;  iv,8137 

Altamaha River,  Ga.,  improvementof i,329;  n,l642 

Alviso  Harbor,  Oal.,  improvement  of i,603;  iv,3410 

Ambrose  Channel,  New  York  Harbor,  N.  Y.,  improvement  of i,  224;  n,  1285 

Amite  River,  La.,  improvementof i,381;  m,1875 

Amphlet  Slough,  San  Joaquin  River,  Cal.,  examination  for  closure  of .  i,  613;  iv,  3454 

Anchor,  disk,  use  of  the iii,2221 

Anclote River, Fla.,  improvementof i,348;  in,  1760 

Andura  (Nandua)  Creek,  Va.,  improvementof i,295;  n,  1454 

Annapolis  Harbor,  Md.,  narbor  lines if  119;  n,1396 

Ann,  Cape,  Maas.,  construction  of  harbor  of  refuge  in  Sandy  Bay i,  141;  n,  1048 

Antioch,    Cal.,    examination   and   survey   of    waterway   to   Suisun 

Point 1,613;  iv,3449,3452 

Apalachicola  Bay  and  River,  Fla.: 

Improvementof  bay i,351;  ni,1767 

Improvement  of  river,  including  the  Cut-off i,  352;  in,  1769 

ApplegaU,  Samuel  (schooner),  removal  of  wreck  of i,  263;  n,  1352 

^.ppleton,  Wis.,  bridge  across  Fox  River  Canal  at i,664 

ENQ  1901 1  1 
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Appomattox  Biver,  Va.: 

Examination  and  survey  for  deflection  of,  at  Petersbai^g  ...  i, 299;  ii,  1467, 1471 
Improvement  of i,294;  ii,1452 

AppoquinimJnk  River,  Del : 

Improvement  of ••• ^»...  i,250;  n,1339 

Removal  of  wreck  below  Odessa  Landing? i,263;  ii,1352 

Appropriations.    8u  Fortifications  cend  Rivers  and  harbors. 

Aqueduct  Bridse,  Washington,  D.  0.,  rei)air  of i,669;  v,8637 

Aqueduct,  Washington,  D.  C.    Su  Washington. 

Aransas  Pkws,  Tex.,  improvement  of i,409;  in,1952 

Areata,  Cal.  (««  Humboldt  Harbor) i,611;  rv,3431 

Arch  Rock,  San  Francisco  Harbor,  Oal.,  removal  of i,604;  rv,3411 

^r(2anAu  (steamer),  removal  of  wreck  of i}174;  ii,1147 

Arkansas  River: 

Examination  and  sorvev  for  permanent  improvement i,  433;  iii,  2128 

Gauging  («c«  Mississippi  River) i,425;  in,  2072;  S.,  8, 45, 126 

General  improvement i,  426;  iii,  2098 

Removal 01  obstructions i,426;  ni,2095 

Arlington,  Wash.,brid^acroaBStilaguamiBh  River i,667 

Armament    See  Fortifications. 

Arthur  KiU,  N.  Y.  and  N.  J.: 

Harbor  lines i,118;  n,1279 

Improvement  of  Staten  bland-New  Jersey  channel i,  215;  ii,  1233 

Arthur  Lake,  La.  (Mtf  Mermentau  River) i,392;  iii,1901 

Artillery  Corps: 

Reservation  at  Willets  Point,  N.  T.,  transferred  to  the i,42 

Tugboat  for  transfer  to  the i,38 

Ashlana,  K^. ,  bridge  across  Ohio  River  between  Ironton,  Ohio,  and i,  f 

Ashland,  Wis.,  improvement  of  harbor i,509;  iv,2^ 

Ashland  and  Ironton  Bridjge  Company,  bridge  of i,( 

Ashley  River,  S.  C,  examination  and  survey if  324;  ii,  1619, 1623 

Ashtabula  Harbor,  Ohio: 

Improvementof i,581;  iv,3260 

Water  levels i,681;  v,3776 

Aasawaman  Bay,  Ded.,  improvement  of  waterway  via i,260;  n,1348 

Assistants: 

Civilian,  to  engineer  officers i,37,S8 

Onduty  in  Office  of  the  Chief  of  Engineers i,688 

Astoria,  N.  Y.,  bridse  across  East  River  at  Hell  Gate,  near i,664 

Astoria,  Oreg.  (im  Columbia  River,  below  Tongue  Point) i,  634;  v,  3565 

Atchafalaya  River,  La.,  rectification  of  mouth  by  Mississippi  River  Com- 
mission  1,667;  8.,  3, 32 

Atianta,  KnoxviUe  and  Northern  Railvray  Company,  bridge  of i,  668 

Atianticaty,  N.  J.: 

Bridge  across  Inside  Thoroughfare  at i,664 

Examination  and  survey  of  Beach  Thoroughfare i,263;  n,  1353, 1355 

Removal  of  wreck  at  entrance  to  Abeecon  Inlet i,262;  ii,1351 

Removal  of  wreck  in  Atlantic  Ocean,  off i,263;  n,1353 

Atlantic  County,  N.  J.,  bridge  of i,664 

Atlantic  Ocean: 

Disbursements  for  examinations  and  surveys  of  waterwajrs  between 

Great  Lakes  and i,118 

Removal  of  wreck  off  Atlantic  City,  N.J i,263;  ii,1353 

Removal  of  wreck  off  Seabright,  N.  J i,223;  n,1247 

Atlantic  (South)  States,  removal  of  water  hyacinths  from  Florida 

waters i,341;  ii,1746 

Augusta.  Ga. : 

Improvement  of  Savannah  River  above i,  327;  ii,  1636 

Improvement  of  Savannah  River  between  Savannah  and i,  326;  ii,  1634 

Aux  Bees  Sdes  Lake,  Mich.  (<ee  Frankfort  Harbor) i,550;  iv,3122 

B. 

Back  Bay,  Biloxi,  Miss.,  bridge  across i,659 

Back  Cove,  Portland,  Me. : 

Bridge  (Tukeys)  obstructing i,668 

Harbor  lines i,118;  n,1027 

Improvement  of ii  131 ;  ii,  1006 
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Back  Creek,  Md.,  removal  of  snnken  logs i,272;  ii,  1390 

Ba&nduce  River,  Me.,  improvement  of i,  125;  ii,996 

BcMey,  Electa  (schooner),  removal  of  wreck  of i»174;  ii,1147 

Baltimore  and  Ohio  Railroad  Ck>mpany,  bridge  of i,6ft4 

Baltimore  and  Potomac  Raihroad  Company,  contract  with,  for  highway  bridge 

at  Waahington,  D.  0 i,119 

Baltimore  Harbor,  Md. : 

Defenses  of i,  6, 22, 784 

Estimate  of  cost  of  deepening  and  widening  channel  of  Curtis  Bay,  and 

of  main  ship  channel  of  Patapsco  River  and i)27^;  n,1394 

Improvement  at  Spring  Garden i,266;  ii,1379 

Improvement  of  channel  to i|264;  ii,1374 

Improvement  of  channel  to  Curtis  Bay i,266;  ii,  1379 

Removal  of  wreck  in  Fort  McHenry  Channel i,272;  n,1391 

Removal  of  wreck  in  North  Point  Creek i,272;  n,1390 

Bangor  Harbor,  Me.: 

Harbor  lines i,118;  n,1022 

Improvement  of  Penobscot  River i|126;  ii,997 

Bank  protection,  subaqueous,  use  of  lumber  mattress  for iii,2212 

Barbette  gun  carriages i)B,9 

Bar  Harbor,  Me. : 

Construction  of  breakwater i,122;  ii,991 

Defenses  of 1,13,697,911 

Barren  River,  Ky.,  operating  and  care  of  lock  and  dam i,  503;  iv,  2806 

Bartholomew  Bayou,  La.  and  Ark. : 

Bridge  across i,660 

Improvement  of i,417;  iii,2042 

Bath,  Me.,  bridge  across  New  Meadows  River i,669 

Battalion  of  Engineers ; 1,39,43,943,975 

Batteries: 

Dynamite i,  10 

Gun  and  mortar i,6,7,37 

Sand,  emei^ncy i,  8 

Baxter^  Mary  (schooner),  removal  of  wreck  of i,  263;  li,  1352 

Bay  Ridge  Channel,  New  York  Harbor,  N.  Y.,  improvement  of i,  226;  ii,  1291 

Bayside  Channel.  New  York  Harbor,  N.  Y.,  improvement  of i,  224;  n,  1285 

Beach  Thoroughfare,  N.  J.,  examination  and  survey i,  263;  ii,  1353, 1355 

Beattvs  Bridge,  N.  C,  bridge  across  Black  River,  near i,664 

Beaufort  Harbor  and  Inlet,  N.  C. : 

Examination  and  survey  of  waterway  from  South  Mills  to  and  including 

inlet 1,299,309;  ii,1511 

Improvement  of  harbor i,304;  n,1495 

Improvement  of  waterway  to  Newbem i,303;  n,1493 

Improvement  of  waterway  to  New  River i,304;  n,  1496 

Beaufort  Harbor  and  River,  S.  0. : 

Defenses  of  Port  Royal  Sound i,  6, 25, 816 

Improvement  of  river i,323;  ii,1604 

Improvement  of  waterway  to  Savannah  (see  Savannah) i,  324;  ii,  1628 

Removal  of  sunken  logs  in  waterway  to  Charleston i,  324;  ii,  1607 

Beechridge,  111.,  prevention  of  break  in  Mississippi  River  at i,  438;  ni,  2198 

Bellaire,  Benwood  and  Wheeling  Bridge  Company,  bridge  of i,  660 

Bellaire.  Ohio,  brid^  across  Ohio  River  to  Benwood,  W.  Va i,  660 

Belle  Isle,  Detroit  River,  Mich. ,  removal  of  wreck i,  570;  iv,  3198 

Belle  River,  Mich. : 

Bridge  in  St.  Clair  County i,666 

Improvement  of i,  560 ;  iv,  31 52 

Bellingham  Bay,  Wash.,  log  boom  («e«  Puget  Sound) i,645;  v,3581 

Benson  (schooner),  removal  of  wreck  of i,584;  iv,3269 

Benton,  Fort,  Mont,  improvement  of  Missouri  River  at i,  452, 453;  in,  2373 

Benton  Harbor  and  Benton  Harbor  Canal,  Mich. : 

Bridges  (5)  obstructing  Pawpaw  River i,668 

Improvements  at  (we  St.  Joseph  Harbor) i,537;  iv,3079 

Benton  Township,  Mich.,  bridges  (5)  obstructing  Pawpiw  River  at i,  668 

Benwood,  W.  Va.,  bridge  across  Ohio  River  between  Bellaire,  Ohio,  and  ..       i,  660 

Benz,  Rudolph,  bridge  of i,665 

Bex^en  County,  N.  J.,  bridge  of i,  665 

Beverly  Harbor,  Mass.,  examination  and  survey i,  150;  it,  1066, 1068 

Big  Assawaman  Bay,  Del. ,  improvement  of  waterway  via i,  260;  n,  1348 
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Big  Barren  River,  Ey.,  operating  and  care  of  lock  and  dam i,508;  it,2806 

Big  Sandv  River,  W,  Va.  and  Ky.: 

Finax  report  on  survey  for  locks  and  dama^  including  Levisa  and  Tug 

forks 1,496;  iv,2750 

Improvement  of i,490;  iv,2735 

Improvement  of  Levisa  Fork i,493;  rv,2742 

Improvement  of  Tug  Fork i,493;  iv,2742 

Operating  and  care  of  lock  and  dam i»492;  iv,2741 

Big  Sarasota  Bay,  Fla.  (««  Sarasota  Bay) i,344;  in,1753 

Big  Sioux  River,  S.  Dak.: 

Construction  of  ice  harbor  at  Sioux  City i,456;  ra,  2373, 2377 

Examination  for  reservoir  dam i,458;  in,2395 

Big  StoneJ.Ake,  Minn,  and  S.  Dak.,  survey  for  reservoir  dam i,  450;  lu,  2342 

BigSunflower  River,  Miss.,  improvement  of i|424;  in,2070 

Big  Timber  Creek,  N.  J.,  bridge  below  Gloucester 1,666 

Billingsport,  N.  J.,  removal  of  wreck  in  Delaware  River i,  263;  n,  1352 

Biloxi,  Miss.,  bri^teof  city  of i,659 

Biloxi  Bay,  Miss.,  oridge  across  Back  Bay i,659 

Bismarck,  N.  Dak.,  improvement  of  Missouri  River  at i,  452, 453;  lu,  2373, 2374 

Black  Lake,  Mich.,  improvement  of  Holland  Harbor i,  541;  nr,  3092 

Black  River,  Ark.  and  Mo.,  improvement  of i,431;  in,  2121 

Black  River,  La.,  improvement  of « i|415;  ni,2034 

Black  River,  Mich. : 

Improvement  at  mouth i,558;  iv,3147 

Improvement  at  Port  Huron i,659;  iv,3148 

BlackRiver,  N.  C: 

Bridge  at  Stai  Bluff i,661 

Bridge  near  Beattys  Bridge i,664 

Improvement  of i,306;  n,1499 

Black  River,  Ohio,  improvement  of  Lorain  Harbor i,  577;  rv,  3241 

Black  Rock  Harbor,  Conn,  (tee  Bridgeport) i,  186;  n,  1177 

Black  Rock  Harbor,  N.  T. : 

Examination  and  survey  of  Lake  Erie  entrance  to i,  592;  rv,  3342, 3345 

Harbor  lines i,119;  iv,3349 

Improvement  of  Buffalo  entrance  to i,589;  iv,3324 

Black  Warrior  River,  Ala. : 

Examination  and  survey  for  Locks  and  Dams  1,  2,  and  3,  below  Tusca- 
loosa  1,378;  111,1858,1861 

Improvement  above  Tuscaloosa i,365;  iii,1816 

Improvement  below  Tuscaloosa i,366;  m,  1824 

Operating  and  care  of  locks  and  dams i,366;  iii,  1819 

Blackwater  River,  Fla.  and  Ala.,  improvement  of i,  359;  in,  1784 

Blackwells  Island,  East  River,  N.  Y.,  bridge  at i,665 

Bladen  County,  N.C.,  bridge  of 1,664 

Block  Island, R.  I.: 

Construction  of  harbor  of  refuge i>172;  n,  1141 

Improvement  of  Great  Salt  Pond i)174;  ii,1144 

Blood  Riven  La.  (we Tickfaw) i,380;  ui,1873 

Bloomers,  iM.  J.,  harbor  lines  m  Hudson  River  from  Pleasant  Valley  Land- 

ingto 1,118;  ii,1270 

Boards: 

For  hkhway  bridge  at  Washington,  D.  C i,119 

Of  Orcmance  and  Fortification i,5 

On  FortificationR  and  other  Defenses  (Endicott  Board) i,5 

On  Torpedo  System i,5,695 

The  Board  of  Engineers i,6,691 

Boat  railway,  Columbia  River,  Oreg.  and  Wash i,625;  v,3491 

Boats.    See  Dredge,  Snag,  arta  Tug  boats,  cmd  Wrecks. 

Bosuf  River,  La.,  improvement  of •• i>418;  iii,2044 

Bogue  Chitto,  La.,  improvement  of i,377;  ni,1852 

BogueFalia,  La.,  improvement  of i,379;  in,  1872 

Bogue  Inlet  and  Sound,  N.  C. ,  improvement  of  waterway  via i,  304;  n,  1496 

Boom  Island,  Mississippi  River,  Minn., bridge  at 1,667 

Boothbay  Harbor,  Me.,  oridffe  at i,666 

Boston  and  Alb^y  Railroaa  Company,  bridge  of 1,662 

Boston  and  Main^  Railroad  Company^  bridge  of 1,668 
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BoflAon  Harbor,  Maas. : 

Bridge  acroes  Chelsea  Greek  between  Boston  and  Ohelaea i,662 

Bridge  across  Fort  Point  Channel  at  Cove  street i,  661 

Defenses  of '. 1,6,16,717,913 

Examination  and  survey i,159;  n,  1096, 1098 

Improvement  of i>152;  ii,1078 

Bowlders.    8u  Bock. 

Brandts  Ferry,  San  Joaquin  Biver,  Gal.,  bridge  at i,661 

Branford  Harbor,  Conn. ,  examination  and  survey i,  198;  n,  1188, 1191 

Biazos  River.  Tex.: 

Effects  of  storm  of  September,  1900, on  Jetties i}412;  ni,2022 

Examination  and  survey  from  the  mouth  to  Waco ...  i,  411;  iii,  1974, 2004, 2009 

Improvement  between  velasoo  and  Bichmond i,  408, 409;  iii,  1950, 1951 

Improvement  of  mouth i|407;  in,  1940 

Brazos  SantiBgo  Harbor,  Tex.,  improvement  of if410;  in,  1958 

Brenneckes  ^oals,  Osage  River,  Mo.,  estimate  of  cost  of  completing  Lock 

and  Dam  No.  1,  at i,462;  ni,2369 

Bridgeboro,  N.  J.,  removal  of  wreck  in  Rancocas  River  above i,  262;  ii,  1351 

Bridge  Creek  Landing,  Va.,  wharf  at i,676;  v,3689 

Bridgeport  Harbor,  (%im.,  improvement  of i,186;  u,1177 

Bridses: 

Alteration  of.  obstructinff  navigation i,667 

Aqueduct  Bridge,  Washington,  D.  C,  repair  of i,669;  v,3637 

Construction  of. 1,659,661 

Highwajr  bridge,  Washington,  D.  C i,119 

Long  Bridge.  Washington,  D.  C,  rebuilding  of i,  275;  n,  1399 

Memorial  Bridge,  Washington,  D.  C i,670;  v,3648 

Stone  Bridge,  Sakonnet  River,  R.  I.,  alteration  of i,165;  u,1124 

Yellowstone  National  Park,  construction,  etc. ,  of i,  682;  v,  3777 

Broad  Creek  Biver,  Del : 

Bridge  at  Laurel i,666 

Improvement  of i,270;  n,1386 

Broadkill  Creek,  Del.,  improvement  of i,260;  n,1347 

Broad  Sound,  Boston,  Mass.    Su  Boston. 

Bronx  Kills,  New  York  Harbor,  N.  Y.,  bridge  across 1,666 

Bronx  River,  N.  Y.: 

Bridge  at  Westchester  avenue i,664 

Harbor  lines i,118;  ii,1266 

Improvement  of i,201;  n,1203 

Brooklyn,  Cal.    See  Oakland  Harbor. 
Brooklyn,  N.  Y.    See  New  York  Harbor. 

Brooklyn  and  Jamaica  Bay  Turnpike  Company,  bridge  of i,  663 

Brown Countv,  Wis.,  bridgeof i,662 

BiiJwtiyDick  (steamboat),  removal  of  wreck  of i,473;  rv,2646 

Browiunff  road,  near  Camden,  N.  J.,  bridge  across  Cooper  Creek  at i,  662 

Browns  Creek,  N.  Y.,  improvement  of i,209;  ii,1219 

Brunswick,  Ga. : 

Improvement  of  inner  harbor i,331;  ii,  1649 

Survey  of  outer  bar i,334;  n,  1663, 1666 

Brunswick  River,  N.  C,  estimate  of  cost  of  removing  obstructions  at 

mouth 1,310;  n,1669 

Buffido  Bayou,  Tex.,  improvement  of  waterway  via i, .404;  in,  1933 

Buffalo  Fork,  Snake  River,  Wyo.,  road  to  Fort  Washakie i,  686;  v,  3823 

Bufblo  Fork,  White  River,  Arx.,  improvement  of i,  429;  in,  2119 

Buffalo  Harbor,  N.Y.: 

Examination  and  survey  of  Lake  Erie  entrance  to  Erie  Basin  and  Black 

Rock  Harbor i,592;  iv,3342,3345 

Harbor  lines  at  Erie  Basin  and  Black  Rock  Harbor i,119;  rv,3349 

Improvement  of i|5«7;  rv,3306 

Improvement  of  Buffalo  entrance  to  Erie  Basin  and  Black  Rock 

Harbor i,589;  iv,3324 

Improvement  of  channels  in  waters  connecting  Great  Lakes i,  563;  iv,  3167 

Buffalo,  Wis.,  bridge  across  Fox  River  at i,664 

Buildings  and  grounds,  public,  District  of  Columbia i,  676;  v,  3689 

Bull  Rock  Bridge,  Batn,  Me.,  obstructing  New  Meadows  River i,  669 

Burlington  Bay,  Minn.,  examination  ana  survey i,  514;  iv,  2889, 2897 
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Burlington  Harbor,  Vt: 

Estimate  of  coet  of  repair  and  completion  of  breakwater i,  150;  n,  1072 

Improvement  of i,  146;  ii,  1052 

Bums  Cut-off,  San  Joaquin  River,  Gal.,  bridge  across i,664 

Buttermilk  Channel,  New  York  Harbor,  N.  Y.: 

Examination  and  survey i,229;  ii,  1299,1303 

Improvement  of i,  226;  a,  1291 

Removal  of  wreck i,  229;  ii,  1299 

Byram  River,  N.  Y. : 

Harbor  Imea i,  118;  u,  1261 

Improvement  of  Port  Chester  Harbor z,  198;  n,  1198 

C. 

Cable  gallerieB i,88 

Cache  Kiver,  Ark.,  improvement  of i,430;  ni,2120 

Cache  River,  111.,  prevention  of  Mississippi  River  from  breaking  into,  i,  438;  ni,  2198 

Caddo  (Fairy)  liake,  Tex.  and  La.  (see  Cypress  Bayou) i,  414;  in,  2033 

Cairo,  111.,  prevention  of  break  in  Mississippi  River  near i,  438;  lu,  2198 

Calais,  Me.,  repair  of  piers  in  St.  Croix  River  below i,  120 

Calcasieu  River,  La.,  improvement  of  mouth  and  passes  . .' i,  394;  m,  1903 

California  D^bns  Commission i,  656 ;  v,  3625 

California,  department  of,  reconnaissances  and  explorations i,  683;  v,  3800 

Caloosahatchee  River,  Fla. : 

Examination  and  survey  of  Kiodmrnee  River  to  the  Gulf,  via i,  350 

Improvement  of i,343;  in,  1751 

Calumet  Harbor  and  River,  111.  and  Ind.: 

Improvement  of  harbor i,529;  iv,2995 

Improvement  of  river i,  530 ;  rv,  8001 

Survey  for  waterway  via i,  534;  iv,  3048, 3058 

Cambridge  Harbor,  Md.,  removal  of  wrecks i,  272;  ii,  1390, 1391 

Camden,  Ark.,  examination  of  Ouachita  River  at 1^425;  ui,  2090 

Camden  County,  N.  J.,  bridge  of i,662 

Camden,  Gloucester  and  Woodbury  Railway  Company,  bridge  of i,  666 

Camden,  N.  J.: 

Bridge  across  Cooper  Creek  at  Browning  road i,662 

Defenses  of  Delaware  River 1,6,21,37,770 

Improvement  of  Cooper  Creek i,239;  ii,1329 

Improvement  of  Delaware  River  at i,  230;  ii,  1310 

Canadian  canal,  St  Marys  River,  Ontario,  commerce  through i,565;  iv,  3173 

Canals,  etc.  (see  also  Waterways) : 

Albemarle  and  Chesapeake  Canal.  N.  C,  waterway  via if  297;  ii,  1457 

All^heny  River,  Pa.,  locks  and  aams i)482;  rv,2701 

Appropriation  for  operation,  care,  and  maintenance iyll7, 118 

Arkansas  River,  locks  and  dams 1,433;  in,  2128 

Atlantic  Ocei|n  to  Great  Lakes,  waterways i,  118 

Barren  River,  Ky.,  lock  and  dam i,  503;  iv,  2806 

Benton  Harbor  Canal,  Mich,  {see  St  Joseph  Harbor) i,  537 ;  rr,  3079 

Big  Barren  River,  Ky.,  lock  and  dam i,  503;  iv,  2806 

Big  Sandy  River,  locks  and  dams i,  490, 492, 496;  iv,  2735, 2741, 2750 

Big  Sioux  River,  S.  Dak.,  examination  for  reservoir  dam i,458;  m,  2395 

Big  Stone  Lake,  Minn,  and  S.  Dak.,  reservoir  dam i,  450;  ni,  2342 

Black  Warrior  River,  locks  and  dams  . .  i,  365, 366, 378;  m,  1816, 1819, 1824, 1858 

Brazos  River,  Tex.,  locks  and  dams i,  41 1 ;  m,  1974, 2004, 2009 

Canadian  canal,  St  Marys  River,  Ontario,  oommeroe i,565;  rv,3173 

Care,  maintenance,  etc.,  appropriation  for 1,117,118 

Cascades  Canal,  Columbia  Kiver,  Oreg i,  626, 627;  v,  3492, 3495 

Chicago  Drainage  Canal,  connection  of  Chicago  River  with i,  119;  iv,  2992 

Chicago  Drainage  Canal,  waterway  via  (act  of  1899) i,534;  iv,3048 

^      ,  '    (a       —        


Chicago  Drainage  Canal,  waterway  via  (act  of  1900) i,  534;  iv,  3058 

Chicago  River,  brid^  across  North  Branch  Canal  at  Division  street, 

Chicago,  construction  of i,666 

Chicago  River,  bridge  across  North  Branch  Canal  at  Division  street^ 

Chicago,  reconstruction  of i,662 

Chicago  River,  bridge  across  North  Branch  Canal  at  Goose  Island,  Chi* 

caso 1,665 

CluMoot  and  Harlowe  Canal,  N.  C,  waterway  via i,  303;  n,  1493 
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CJolambia  River,  Cascades  Canal i,  626, 627;  v,  3492, 3496 

Columbia   River,    Celilo   Falls   to   The   Dalles   Rapids,    canals   and 

locks 1, 629;  V,  8601, 3505 

Congaree  River,  S.  C,  lock  and  dam i,  319;  ii,  1594 

Coosa  River,  Ga.  and  Ala.,  locks  and  dams i,  361, 363;  in,  1788, 1790, 1792 

Courtableau  Bayou,  La.,  lock  and  dam i,389;  iii,1898 

Cumberland  River,  Tenn.  and  Ey.,  locks  and  dams i,  461, 462;  in,  2407, 2411 

Davis  Island  dam,  Ohio  River,  Pa i,473;  iv,2667 

Delaware  and  Chesapeake  Canal,  Md.,  sunken  logs i,  272;  ii,  1390 

Des  Moines  Rapids  Canal  and  dry  dock,  Mississippi  River i,  441;  in,  2284 

Dismal  Swamp  Canal,  examination  and  survey  from  South  Mills  to  and 

including  Ocracoke  and  Beaufort  inlets 1,299,309;  n,1611 

Dismal  Swamp  Canal,  improvement  of  waterway  via i,  296;  ii,  1465 

Duluth  Canal,  Wis.,  improvement  of i,507;  iv,2828 

Estherville-Minim  Creek  Canal,  S.  C.  (see  Santee  River) i»316;  n,1587 

Fox  River,  bridge  across  canal  at  Appleton i,664 

Fox  River,  bridge  across  canal  at  Depere i,668 

Fox  River,  bridge  across  canal  at  Lock  2,  Kaukauna,  reconstruction  of.      i,  662 
Fox  River,  bridges  obstructing  canal  at  Lawe  street  and  Wisconsin  ave- 
nue, Kaukauna,  alteration  of i,668 

Fox  River,  bridges  across  canal  at  Menasha i,668 

Fox  River,  locks  and  dams 1,626,527;  rv,2953,2968 

Galena  River,  111.,  lock  and  dam i,  442;  in,  2293 

Grand  Rapids  lock  and  dam,  Wabash  River i,  500, 501;  iv,  2800, 2802 

Great  Kanawha  Ri ver^  W.  Va.,  locks  and  dams i,  487, 488;  iv,  2726, 2727 

Great  Lakes  to  Atlantic  Ocean,  waterways i,  118 

Green  River,  Ky.,  locks  and  dams 1,502,603;  rv,2805,2806 

Gowanus  Canal.  N.  Y.  («ee  Gowanus  Bay) i,226;  n,1291 

Herr  Island  lock  and  dam,  Allegheny  River i|482;  rv,2701 

Illinois  and  Michigan  Canal,  waterway  via  (act  of  1899) i,  534;  iv,  3048 

Illinois  and  Michigan  Canal,  waterway  via  (act  of  1900) i,  534;  iv,  3068 

Illinois  and  Mississippi  Canal,  construction  of i,  632;  rv,  3014 

IllinoisandMissis8ippiCanal,lockanddaminRockRiveratfeeder.  i,634;  iv,  3066 

Illinois  and  Mississippi  Canal,  operating  and  care i,442;  iii,2291 

Illinois  River,  111. ,  locks  and  dams i,531;  iv,3006,3010 

Kampeska  Lake,  S.  Dak.,  reservoir  dam  in  Sioux  River i,  458;  in,  2395 

Kampsville  lock  and  dam,  Illinois  River,  111 i,  531;  iv,  3006, 3010 

Kanawha  River,  W.  Va.,  locks  and  dams 1,487,488;  iv,2726,2727 

Kentucky  River,  Ky.,  locks  and  dams 1,494,496;  iv,2744,2746 

Keweenaw  Bay  to  Lake  Superior,  waterway i,  611, 512;  rv,  2867 

Lagrange  lock  and  dam,  Illinois  River,  111 i,531;  iv,3006,3010 

Levisa  Fork,  Big  Sandy  River,  locks  and  dams i,496;  iv,2760 

Little  Kanawha  River,  W.  Va.,  lock  and  dam i,  486, 487;  iv,  2723, 2724 

Long  Prairie  River,  Minn.,  and  its  sources,  examination  for  reservoir 

dams 1,461;  ni,2361 

Louisville  and  Portland  Canal,  improvement  and  care. .  i,  496, 499;  rv,  2783, 2791 

Louisville  and  Portland  Canal,  wreck i,605;  rv,  2816 

Maintenance,  care,  etc.,  appropriation  for 1,117,118 

Massena  Canal,  N.  Y.  (see  Grass  and  St  Lawrence  rivers) . .  i,  599;  iv,  3377, 3389 
Michigan  Lake  to  Sturgeon  Bay,  examination  and  survey . .  i,  527;  iv,  2970, 2973 

Michigan  Lake  to  Sturgeon  Bay,  harbor  of  refuge i,  518;  iv,  2922 

Michigan  Lake  to  Sturgeon  Bay,  improvement  of i,  517 ;  rv,  2914 

Michigan  Lake  to  Sturgeon  Bay,  operating  and  care i,  518;  rv,  2919 

Michigan  Lake  to  Sturgeon  Bay,  wreck i,527;  rv,2970 

Minim  Creek-Estherville  Canal,  S.  C.  (Me  Santee  River) i,  316;  n,  1687 

Mississippi  River,  Des  Moines  Rapids  Canal  and  dry  dock i,  441 ;  ni,  2284 

Mississippi  River, reservoirs, construction  of i,444;  in,2309 

Mississippi  River,  reservoirs,  examination  of  Long  Prairie  River  and  its 

sources i,461;  in,  2361 

Mississippi  River,  reservoirs,  operatine  and  care i,  445;  in,  2322 

Mississippi  River,  reservoirs,  survey  of  flowage  lines i,461 

.Mississippi  River,  St.  Pftul  to  Minneapolis,  locks  and  dams if  443;  in,  2298 

Mississippi  River  to  Illinois  River,  construction  of i,  632;  iv,  3014 

'Mississippi  River  to  Illinois  River,   lock  and  dam  in  Rock  River  at 

feeder i,534;  rv,3066 

Mississippi  River  to  Illinois  River,  operating  and  care i,  442;  ni,  2291 


Digitized  by 


Google 


8  INBSZ* 

Canals,  etc— CSontiniied. 

MonoDgidieU  River,  locks  and  dams i,  477, 478, 47^,  it,  2879, !»«»,  «wv 

MoiganOaiiaL  Tex.,  iinproyementof(Me Galveston  ship  chaiinel).  i,404;  iii,1933 

MoigmOBoal,  Tex.,  operating  and  care i»406;  iii,1937 

MoBqnito Greek Oanal, a 0.(Mf8antee River) i,318;  n,1587 

Mnsde  Shoals  Oanal,AU 1,485,466;  m,  2423, 2440 

Moskingnm  River,  bridge  across  canal,  above  Lowell i,680 

Mnskingnm  River,  bridge  across  canal,  at  Zanesville i,667 

Mnskinginn  River,  locks  and  dams 1*485;  iv,2714 

New  York  Harbor,  N.  T.,  Gowanns  Oanal  (tee  Gowanns  Bay) i,  226;  n,  1291 

North  Branch  Canal,  Chicago  River,  bridge  at  Division  street,  Chicago, 

oonstroction  of 1,666 

North  Branch  Canal,  Chicago  River,  bridge  at  Bivisian  street,  Chicago, 

reoonstmction  of 1,682 

North  Branch  Canal,  Chicago  River,  bridge  at  Goose  Island,  Chicago ...       i,  665 

North  Carolina  Cat,  N.C.,  waterway  via i,297;  n,1457 

Northern  and  Northwestern  Lakes  to  Atlantic  Ocean,  waterways i,  118 

Ohio  River,  Davis  Island  dam.  Pa 1,473:  iv,2657 

Ohio    River,    Louisville    and    Portland    Canal,    improvement    ana 

care 1,496,499;  iv,2783,2791 

Ohio  River, Looisville  and  Portland  Canal,  wreck i,505;  rv,2816 

Ohio  River, movable  dams ..  i,474;  iv,2681 

Operation,  care,  and  maintenance,  appropriation  for 1,117,118 

Osage  River,  lock  and  dam,  constniction  of  {»ee  Missonri  River  Commis- 
sion)   1,658;  8.,365,382 

Osage  River, lock  and  dam, cost  of  completion i,452;  iii,2369 

Otter  Tail  Lake  and  River,  Minn.,  reservoir  dam ....  i,450;  iii,2341 

Plaquemine  Bayon,  La.,  lock  oonstniction i,387;  iii,1890 

Poinsett  Lake,  8.  Dak.,  reservoir  dam  in  Sionx  River i,458;  iii,2395 

Portage      Lake     and      Lake     Superior     canals     (aee    Keweenaw 

Point) 1,611,512;  iv,2867 

Paget  Sound  to  lakes  Union  and  Washington i,646;  v,3583 

Red  Lake  and  Red  Lake  River,  Minn.,  reservoir  dam i,450  ni,2340 

Rock  River,  IlL,  canal  around,  constniction  of i,532;  rv,3014 

Rock  River,  111.,  canal  around,  operating  and  care i,  442;  ni,  2291 

Rock  River,  111.,  lock  and  dam  at  feeder i,534;  iv,3066 

Rough  River,  Ky.,  lock  and  dam i,604;  iv,2814,2815 

St  Clair  Flats  Canial,  examination  and  sorvey i,  571;  iv,  3203, 3206 

St  Clair  Flats  Canal,  improvement  and  care i,568;  iv,3188,3189 

St  Lawrence  Power  Company's  canal  (eee  Grass  and  6t   Lawrence 

rivers) i,  599;  iv,  3377, 3389 

St  Marys  Falls  Canal,  Mich 1,564,565;  iv,3161,3173 

Salmon  Bav,  Wash.,  waterway  via i,646;  v,3583 

Shilshole  Bay,  Wasn.,  waterway  via i,646;  v,3583 

Sioux  River,  S.  Dak. ,  examination  for  reservoir  dam i,  458;  m,  2395 

Six-mile  Island,  Allegheny  River,  lock  and  dam i,  482;  iv,  2701 

Springdale,  Pa.,  lock  and  dam  in  All^heny  River i,  482;  iv,  2701 

Sturgeon   Bay   and   Lake    Michigan   Canal,    examination  and   sur- 
vey  1,527;  IV,  2970, 2973 

Stuigeon  Bay  and  Lake  Michigan  Canal,  harbor  of  refuge i,  518;  iv,  2922 

Sturgeon  Bay  and  Lake  Michigan  Canal,  improvement  of i»517;  rv,  2914 

Stuigeon  Bay  and  Lake  Michigan  Canal,  operating  and  care i,  518;  nr,  2919 

Sturgeon  Bay  and  Lake  Michigan  Canal,  wreck i»527;  iv,2970 

Superior  Lake  to  Keweenaw  Bay,  waterway i|511, 512;  iv,  2867 

Tennessee  River  below  Chattanooga,  canals,  etc i,  465, 466;  m,  2423, 2440 

Tennessee  River,  Muscle  Shoals  Canal,  Ala i,  465, 466;  in,  2423, 2440 

Tombigbee  River,  Ala.,  locks  and  dams i,  366, 378;  m,  1824, 1835, 1858 

Traverse  Lake,  Minn,  and  S.  Dak.,  reservoir  dam i,450;  in,  2342 

TugFork,  Big  Sandy  River,  locks  and  dams i,496;  iv,2760 

Turners  Cut,  N.  C,  examination  and  survev  of  waterway  from  South 
Mills  to  and  including  Ocracoke  and  Beaufort  inlets,  via. . .  i,  299, 309;  n,  1511 

Turners  Out,  N.  C,  improvement  of  waterway  via i,  296;  n,  1455 

Union  Lake,  Wash.,  waterway  via i,646;  v,3588 

Wabash  River,  Grand  Rapids  lock  and  dam i,500,501;  rv,2800,2802 

Warrior  River  locks  and  aams i,  365, 366, 378;  in,  1816, 1819, 1824, 1868 

Washington  Lake  to  Puget  Sound,  Wash i,646;  v,858S 

White  River,  Ark.,  locks  and  dams i,428;  ni,2108 

Yamhill  River,  Oreg.,  lock  and  dam 1,631,632;  v,3550,8555 

CanarsieBay,  N.  Y.,  improvement  of 1,208;  n,1218 
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Gape  Ann,  Mass.,  constraction  of  harbor  of  refuge  in  Sandy  Bay i,  141;  n,  1048 

Oai)e  Charles  Cit^  Harbor,  Va.,  improvement  of. i,294;  ii,1453 

Cape  Elizabeth,  Me.,  bridge  of  town  of i,668 

Cape  Fear  Biver^N.  C. : 

Defenflee  of  Wilmington 1,6,24,812,021 

Examination  and   sorvey  at   Wilmington,  and   thence   to   Fayette- 

viUe 1,310;  ii,  1552, 1667 

Harbor  lines  at  Soathport i|119;  n,1572 

Improvement  above  Wilmington i,307;  n,  1502 

Improvement  at  and  below  Wilmin^n i,307;  ii,1504 

Improvement  of  Northeast  Branch i,306;  ii,1500 

Gape  Henr^r,  Va.,  defensesat i,6 

Cape  Porpoise  Harbor,  Me.,  improvement  of i,135;  n,1037 

Cape  Vincent  Harbor,  N.  Y.,  improvement  of i,597;  rv,3370 

OapitoL  Washington,  D.  C,  telegraph  line '. i,676;  v,3689 

Carlos  Lake.  Minn.  («e0 Long  Pralne  Biver) i|451;  in,2361 

Carrabelle  Bar  and  Harbor,  Fla. : 

Examination  and  sorvey  of  harbor i,364;  iii,1800,1803 

Improvement  of i,350;  in,  1766 

Carriages,  gon: 

Barbette i,8,9 

Disappearing i,6,8 

OarroUton,  Ey ./bridge  across  Kentucky  Kiver  at i,662 

Carrollton  and  Prestonville  Bridge  Company,  bridge  of i,662 

Carrollton  Electric  Bailway  and  Bridge  Company  {see  Carrollton  and  Pres- 
tonville Bridge  Company)  1,662 

Camthersvllle  Harbor.  Mo.  (see  Mississippi  River  Commission) i,  657;  S. ,  3, 32 

Carvers  Harbor,  Me.,  miprovement  of i,129;  u,1003 

Cascades  Canal,  Columbia  River,  Oieg. : 

Constraction  of i,626;  v,3492 

Operating  and  care i,627;  v,3496 

Casemates 1,7,12,38 

CedarCreek,N.  J.,  removal  of  wreck i,263;  ii,l362 

Centennial  Lake,  Miss,  (^e  Yazoo  River) i»^l;  ni,2052 

Champlain  Lake,  N.  Y.  and  Vt: 

Borlinffton  Harbor,  Vt,  estimate  of  cost  of  repair  and  completion  of 

breakwater i,150;  n,1072 

Burlington  Harbor,  Vt,  improvement  of i|146;  n,1062 

Defenses  of i,  6, 32, 854 

Narrows,  improvement  of 1,148;  ii,  1056 

North  and  South  Hero  islands,  improvement  of  channel  between i,  146 

Charles  River,  Mass.    See  Boston  Harbor. 
Charleston  Harbor,  S.  C. : 

Defenses  of 1,6,26,816 

Improvement  of i,320;  n,1598 

Removal  of  sunken  logs  in  waterway  to  Beaufort,  S.  C i,  324;  n,  1607 

Charlevoix  Harbor,  Mich. : 

Bridge  across  Pine  River i,665 

Bridge  across  South  Arm  of  Pine  Lake i,  666 

Improvement  of i,552;  iv,3126 

Charlotte  Harbor,  Fla.,  improvement  of i,343;  in,1762 

Chariotte  Harbor,  N.  Y.: 

Improvement  of i,593;  iv,3356 

Water  levels i,681;  v,3776 

Charts: 

Military  and  other 1,683,685;  v,3799 

Northern  and  Northwestern  Lakes 1,677,681;  v,3761 

Chatham  Harbor,  Mass.: 

Improvement  of i,168;  n,1090 

Removal  of  wreck  on  Hardings  Beach i,174;  ii,  1147 

Chattahoochee  River.  Ga.  and  Ala. : 

Improvement  below  Columbus,  Ghk i,355;  iii,1776 

Improvement  between  Westpoint  and  Franklin,  6a i,  356;  iii,  1777 

Preliminary   report  on   survey   between   Westpoint  and    Franklin, 

Ga 1,363;  ni,1793 

Cheboygan  Harbor,  Mich.,  improvement  of i,664;  r7,3135 

Chefuncte  River,  La.,  improvement  of i,379;  in,  1872 

Chehalis  River,  Wash.,  improvement  of i,644;  v,3580 
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Chelsea  Creek  and  Harbor,  Mass. : 

Bridge  to  Boston 1,982 

Improvement  of  creek  (tee  Boston  Harbor) i,162;  n,1078 

Chequamegon  Bay,  Wis.  (see  Ashland  Harbor) i,  609;  iv,  2863 

Chesai)eake  Bay,  Md.  and  Va. : 

Bridge  across  Kent  Island  Narrows,  at  Kent  Island i,  665 

Cape  Charles  City  Harbor,  Va. ,  improvement  of i,  294;  ii,  1453 

Deienses  of  entrance,  at  Cape  Henry,  Va i,  6 

Defenses  of  Hampton  Roads,  Va i,  6,23,802 

Milford  Haven  Harbor,  Va.,  improvement  of i.  284;  n,  1415 

Waterwajr  from  Norfolk,  Va.,  to  Albemarle  Sound,  N.  C,  via  Cum  tuck 

Sound,  improvement  of i,  297;  ii,  1467 

Waterway  from  Norfolk,  Va.,  to  sounds  of  North  Carolina,  via  Pasquo- 
tank River,  improvement  of 1,296;  n,1465 

Wreck  near  CraighiU  Channel  light,  Md.,  removal  of i,  272;  ii,  1391 

Wreck  near  Old  Plantation  light-house,  Va.,  removal  of i,  298;  n,  1462 

Wreck  off  Fort  Monroe,  Va.,  removal  of i,298;  n,  1462 

Chesapeake  Transit  Company,  bridgeof i,665 

Chesconnessez  Creek,  Va.,  examination  and  survey i,  299;  ii,  1478, 1481 

Chester  Creek,  Pa.,  removal  of  wreck i,262;  n,  1350 

Chester  River,  Md.,  improvement  of i|267;  ii,1381 

Chicago  and  Northwestern  Railway  Company,  bridge  of i,  662 

Chicago  Drainage  Canal,  HI. : 

Connection  of  Chi<»go  River  with i,119;  rv,2992 

Waterway  from  Mississippi  River  to  Lake  Michigan,  via,  examination 

for,  with  plan  and  estimate  (act  of  1900) i,  534;  rv,  3068 

Waterway  from  Mississippi  River  to  Lake  Michigan,  via,  survey  for  (act 

of  1899) 1,634;  iv,3048 

Chicago  Harbor  and  River,  HI. : 

Bridge  across  Little  Calumet  River  at  Riverdale i,664 

Bridge  across  North  Branch  at  Clyboum  place i,  663 

Bridge  across  North  Branch  Canal  at  Division  street,  construction  of . . .       i,  666 
Bridge  across  North  Branch  Canal  at  Division  street,  reconstruction  of .       i,  662 

Bridge  across  North  Branch  Canal  at  Goose  Island i,  665 

Bridge  across  West  Fork  of  South  Branch  at  Mud  Lake i,663 

Bridges  of  Sanitary  District  at  Harrison  and  Throop  streets  and  Ashland 

avenue i,662 

Improvement  of  Calumet  (South  Chicago)  Harbor i,  529;  iv,  2995 

Improvement  of  channels  in  waters  connecting  Great  Lakes i,  563;  iv,  3157 

Improvement  of  outer  harbor i,528;  iv,2987 

Improvement  of  river i,529;  iv,2992 

Waterway  from  Mississippi  River  to  Lake  Michigan  at,  examination  for, 

with  plan  and  estimate  (act  of  1900) i,634;  iv,d058 

Waterway  from  Mississippi  River  to  Lake  Michigan  at,  survey  for  (act 

of  1899) 1,534;  iv,3<M8 

Chicago,  Milwaukee  and  St  Paul  Railway  Company: 

Bridge  of,  across  Mississippi  River,  near  Minneapolis,  Minn i,662 

Bridge  of,  across  North  Branch  Canal,  Chicago,  111 i,665 

Chickasahay  River,  Miss.,  improvement  of i»372;  in,  1844 

Chief  of  Engineers,  officers  on  duty  in  Office  of  the i,  6SS 

Chincoteague  Bay,  Va.,  improvement  of  waterway  to  Delaware  Bay. .  i,  260;  n,  1348 
Chipola  River,  Pla.: 

Improvement  of  lower  river i,  352 ;  in,  1 769 

Improvement  of  upper  river i,353;  m,  1771 

Chippewa  River,  Wis.,  improvement  of i,445;  m,  2327 

Chitto,  Bogue,  La.^  improvement  of i,  377;  ni,  1852 

Choctawhatchee  River,  Fla.  and  Ala.,  improvement  of i,  357;  m,  1778 

Choptank  River,  Md. : 

Improvement  of i,267;  ii,  1381 

Removal  of  wrecks  in  Cambridge  Harbor i|272;  ii,  1390, 1391 

Christiana  River,  Del.  {see  Wilmin^n  Harbor) i,  246;  u,  1335 

City  ofNew  Orleans  (steamboat),  removal  of  wreck  of i,  473;  rv,  2646 

City  Waterway,  Tacoma,  Wash,  (aw Tacoma) i,655;  v,3593,3595 

Civilian  assistants  to  engineer  officers i,37,38 

Clark  Fork,  Columbia  River,  Wash,  (see  Pend  Oreille  River) i,  663;  v,  3591 

Clarke  County,  Wash.,  bridgeof i,661 

Clatskanie  River,  Greg.  : 

Dredging  plant  for  use  on  {see  Columbia  River) i,  640;  v,  3575 

Improvement  of i|637;  v,8571 
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Clearwater  Biver,  Idaho,  improfretnent  of i,628;  Y,9S0l 

Cleveland,  Cincinnati,  Chicago  and  St  Louis  Railway  Company: 

Bridge  of,  acrose  Cuyahoga  River  at  Cleveland,  Ohio i,663 

Bridge  of,  across  Pawpaw  River,  Mich i,668 

CZ««tomC  Grot'er  (schooner), removal  of  wreck  of i,229;  n,  1299 

Clevelana  Harbor  Ohio: 

Bridge  across  Cuyahoga  River  at i,663 

Engineering  metnods  used  in  improvement  ot rv,  3213 

Examination  and  survey i,585;  rv,3277,3286 

Improvement  of i,678;  rv,3244 

Removal  of  wrecks i,584;  iv,3269,3270 

Water  levels 1,681;  v,3776 

Cleveland,  Ohio,  engineer  district,  engineering  methods  used  in  the iy,3213 

Clinch  River,  Tenn. : 

Bridffe  at  Kingston 1,660 

Final  report  on  survey i,469;  m,2542 

Improvement  of i,468;  iii,2466 

Clinton  River,  Mich.,  improvement  of i,561;  rv,S153 

Clubfoot  and  Harlowe  Canal,  N.  C,  waterway  via i,  303;  ii,  1498 

Clubfoot  Creek,  N.  C,  improvement  of  waterway  via i,  303;  n,  1493 

CcMmjock  Bay,  l^.  C^  improvement  of  waterway  via i,  297;  ii,  1457 

Cocheco  River,  N.  H.,  improvement  of i,  136;  ii,  1039 

Coleman,  A.  T.  (schooner),  removal  of  wreck  of i,262;  n,1351 

College  Point,  East  River,  N.Y.,  harbor  lines i>119;  ii,1305 

OoUmj  OutodoZ  (steamboat),  removal  of  wreck  of i,657;  v,3636 

Colorado  River,  Nov.,  examination  between  El  Dorado  Canyon  and  Kio- 

ville 1,603;  iv,3402 

Columbia  (bugeye),  removal  of  wreck  of i,272;  n,1390 

Columbia,  department  of  the,  reconnaissances  and  explorations i,  683;  v,  3799 

Columbia  River,  Oreg.  and  Wash.: 

Dredging  plant  for  use  on  tributaries  below  Willamette  River i,  640;  v,  3575 

Cascades  Canal,  construction  of i,626;  v,3492 

Cascades  Canal,  operating  and  care i,627;  v,3495 

Celilo,  Oreg.,  improvement  above i,623;  v,3489 

Celilo  Falls  to  The  Dalles  Rapids,  boat  railway i,625;  v,3491 

Celilo  Falls  to  The  Dalles  Rapids,  examination  and  survey. .  i,  629;  v,  3501, 3505 

Clark  Fork  (mc  Pend  Oreille  JEUver) i,653;  v,3591 

Gauging i,640;  v,3576 

Mouth  of,  defenses  at 1,6,34,895,923 

Mouth  of,  improvement  at i,635;  v,3567 

Mouth  of.  to  Willamette  River,  improvement  from i,  633;  v,  3557 

Three-mile  Rapids,  improvement  at i,625;  v,3491 

TonguePoint  Oreg.,  improvement  below i>634;  v,3566 

Vancouver,  Wash.,  to  Willamette  River,  improvement  from if  627;  y,3499 

Comer  B,  (steamboat),  removal  of  wreck  of i|473;  iv,2646 

Commencement  Bay,  Wash,  (we  Tacoma  Harbor) i,  665 ;  v,  3593, 3596 

Commercial  statistics,  Sault  Ste.  Marie  canals,  Mich i,565;  rv,3173 

Communiuiw  Channel,  N.  J.,  removal  of  wreck  in i,  223;  n,  1247 

Compton  Creek,  N.  J.,  improvement  of i,220;  n,1242 

Conecuh  River,  AliL,  improvement  of i,360;  in,1784 

Conearee  River,  S.  C. : 

Improvement  of i,318;  n,  1592 

Improvement  between  Columbia  and  Granby i,  319;  n,  1594 

Congress,  Fiftv-sixth,  second  session,  acts  of,  affecting  Corps  of  Engineers. .    v,  3837 

Conneaut  Harbor,  Ohio,  improvement  of i,582;  iv,3264 

Connecticut,  defenses  of  coast  of 1,6,17,747 

Connecticut  River,  Conn.^  improvement  of,  below  Hartford i,  180;  ii,  1166 

Contentnia  Creek,  N.  C,  unprovement  of i,  301;  ii,  1488 

Contingencies  of  rivers  and  harbors,  estimate  of  appropriation  for i,  656 

Continuing  contracts i,  118 

Albemarle  Sound,  N.  C,  waterway  via i,  296;  ii,1455 

Allegheny  River,  Pa.,  locks  and  dams i,  482;  iv,  2701 

Ambrose  Channel,  New  York  Harbor,  N.  Y i,224;  n,1285 

Ashtabula  Harbor,  Ohio i,581;  iv,3260 

Back  Cove,  Portland,  Me i,131;  ii,1006 

Baltimore  Harbor,  Md i,264;  n,1374 

Bay  Ridge  Channel,  New  York  Harbor,  N.  Y i,226;  n,1291 

Big  Sandy  River,  Ky.  and  W.  Va i,490;  iy,2735 

Black  River  (Lorain)  Harbor,  Ohio 1,577;  iv,3241 
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Ck>ntinainff  oontnctEH-Oontiiiued. 

Bla<±lEtock  Harbor,  Buffalo,  N.  Y x,589;  iv,8824 

Black  Warrior  River,  Ala.,  below  Tuscaloosa i,366;  m,  1825 

Black  Warrior  River,  Ala.,  from  Tuscaloosa  to  Daniels  Creek  ...  i,  365;  iii,  1816 

Boston  Harbor,  Mass ». i,162;  n,1078 

Bridgeport  Harbor,  Conn i,186;  ii,  1177 

Buffalo  entrance  to  Erie  Basin  and  Black  Rqck  Harbor,  N.  Y i,  689;  iv,  8324 

Buffalo  Harbor, N.Y i,587;  iv,3305 

Calumet  Harbor,  111 i,529;  iv,2995 

Cape  Porpoise  Harbor,  Me i»136;  n,1037 

Charleston  Harbor,  S.  C i,820;  n,1598 

Chicago  River, 111 i,529;  iv,2992 

Christiana  River,  Del i,246;  n,1835 

Cleveland  Harbor,  Ohio i,578;  iv,3244 

CongareeRiver,  8.C i,319;  n,  1594 

Croatan  Sound, N.C.,  waterway  via i,296;  n,  1455 

Cumberland  River  above  Nashville,  Tenn i,462;  niy2411 

Cumberland  Sound,  Ga.  andfla i,333;  ii,1656 

Deep  Creek,  Ya.,  and  waters  oonnectihg  with  Pamlico  Sound i,  296;  ii,  1455 

Delaware  Bay,  Del.,  harbor  of  refuge... i>237;  ii,1325 

Delaware  River,  N.  J., Pa., and  Del i i,230;  n,1310 

Detroit  River,  Mich i,569;  iv,3190 

Dulath  and  Superior  Harbor, Minn,  and  Wis i,607;  iv,2828 

East  (Ambrose)  Channel,  New  York  Harbor,  N.Y i,224;  n,1285 

Elizabeth  River,  Ya.,  to  Pamlico  Sound,  N.  C,  waterway i,  296;  n,  1455 

Erie  Basin, Buffalo, N.  Y i,589;  iv,3324 

Everett  Harbor,  Wash i,648;  v,3687 

Falls  of  Ohio  River  at  Louisville,  Ky i,496;  iv,2783 

Galveston  Harbor,  Tex i,402;  in,1921 

Gowanus  Bay  channels,  New  York  Harbor, N.  Y i,226;  n,1291 

Grays  Harbor,  Wash i,642;  v,S578 

Great  Lakes,  channels  in  connecting  waters  of i,  563;  iv,  3157 

Gulfport,  Miss.,  channel  to  Ship  Island  Harbor i,  374;  in,  1846 

Hay  Lake  Channel,  St  Marys  River,  Mich i,567;  iv,3186 

Horn  Island  Harbor,  Miss i|371;  m,1842 

Hudson  River,  N.  Y i,210;  n,1222 

Illinois  and  Mississippi  Canal,  111 i,532;  iv,3014 

Indiana  Chute,  Falls  of  Ohio  JEtiver,  Louisville,  Ky i,496;  iv,2783 

Kenosha  Harbor,  Wis i,524;  iv,2946 

Kentucky  River,  Ky i,494;  iv,2744 

Keweenaw  Bay  to  Lake  Superior,  Mich. ,  waterway i,  511 ;  iv,  2867 

Lorain  Harbor,  Ohio i,577;  iv,3241 

Loutre,  Pass  a,  Mississippi  River i,383;  iii,1878 

Michig^  City  outer  harbor, Ind i,535;  IV|8075 

Milwaukee  Bay,  Wis., harbor  of  refuge i,522;  rr,2936 

Mississippi  River,  at  Pass  a  Loutre i,383;  ni,1878 

Mississippi  River,  Head  of  Passes  to  Ohio  River i,  657,  8.,  3, 82 

Mississippi  River,  between  Missouri  and  Ohio  rivers i,  435;  in,  2109 

Mississippi  River,  between  Missouri  River  and  St  Paul i,  440;  m,  2238 

Mississippi  River,  between  St.  Paul  and  Minneapolis i,  443;  m,  2298 

Mississipm  River,  Vicksbui^  Harbor,  Miss i,421;  iii,2052 

MisBounKiver,  below  Sioux  aty, Iowa i,658,  S., 365,882 

Mobile  Harbor.  Ala i,364;  in,  1810 

Monongahela  River.  W.  Va.  and  Pa 1,477,478;  iv,2679,2683 

Narra«msett  Bay,  R.  I i,167;  ii,1129 

New  Haven  Harbor,  Conn i|182;  ii,1170 

New  York  Harbor,  N.  Y.,  Ambrose  Channel i,  224;  ii,  1285 

New  York  Harbor^  N.  Y.,  Gowanus  Bay  channels i,  226;  n,  1291 

Norfolk  Harbor,  Va.,  to  Pamlico  Sound,  N.  C,  waterway i,296;  n,1455 

Northern  and  Northwestern  Lakes,  channels  connecting i,  563;  iv,  3157 

Oakland  Harbor,  Cal i,605;  iv,8413 

Ocmulgee  River.  Ga i,330,  n,1646 

Ohio  RSver,  Falls  of,  at  Louisville,  Ky i,496;  iv,278S 

Ohio  River,  movable  dams i|474;  iv,2661 

Osage  River,  Mo i,658,  S.,365.882 

Pamlico  Sound,  N.  C,  waterway  to  Norfolk  Harbor,  Va i,  296;  n,  1466 

Pascagoula River,  Miss '»^ZJi  ™»1842 

Pasquotank  River,  N.  C,  waterway  via i>296;  n»1455 

Pass  a  Loutre,  Mississippi  River i,383;  ni,1878 
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Patapeoo  River,  Md x,264;  n,1374 

Plaquemine  Bayou,  La i,887;  in,  1890 

Portage  Lake  harbor  of  refuge,  Mich i,650;  iv,3119 

Portland  Harbor,  Me.,  iaduding  Back  Cove i)131;  n,1006 

Potomac  River,  below  Washington,  D.  C i,276;  ii,1405 

Providence  River,  R  I i,167;  n,1129 

Racine  Harbor,  Wis i,523;  iv,2942 

Red  Hook  Channel,  New  York  Harbor,  N.  Y i,226;  ii,1291 

Rockland  Harbor,  Me i,128;  n,1000 

Sabine  Pass,  Tex i,398:  in,1910 

Sacramento  River,  Oal i,e08;  iv,3420,3423 

St  Joseph  Harbor,  Mich i,537;  iv,3079 

St.  Marys  River,  Mich.,  at  the  falls 1,564;  iv,3161 

St  Marys  River,  Mich.,  Hay  Lake  Channel i,567;  rv,3185 

Sandbeach  harbor  of  refuse,  Mich i,657;  iv,3144 

San  Francisco  Harbor,  Cal i,604;  iv,3411 

San  Pedro  Bay,  Cal i,600;  iv,3397 

Savannah  Harbor,  Ga it  324;  n,  1628 

Savannah  River,  Ga.,  between  Augusta  and  Savannah i,  326;  ii,  1634 

Sheboygan  Harbor,  Wis i,521;  iv,2931 

Ship  cliSinnel  connectinj^  waters  of  the  Great  Lakes i,  663;  iv,  3157 

Ship  Island  Harbor,  Miss. ,  channel  to  Gulfport i,  374;  in,  1846 

South  Chicago  Harbor,  111.  (<«e  Calumet  Harbor) i,529;  iv,2995 

Superior  Harbor,  Wis i,507;  rv,2828 

Superior  Lake  to  Keweenaw  Bay,  Mich.,  waterway. i,  511;  iv,  2867 

Tampa Bay,Fla i,345;  in,1756 

Toledo  Harbor.  Ohio i,572;  iv,3218 

Tombigbee  and  Warrior  rivers,  below  Tuscaloosa,  Ala i,  366;  ui,  1825 

Turners  Cut)  N.  C,  waterway  via 1,296;  n,1455 

Union  River,  Me 1,124;  n,993 

Vicksbuig  Harbor,  Miss i,421;  in,  2052 

Warrior  River,  Ala.,  below  Tuscaloosa i,366;  m,1825 

Warrior  River,  Ala.,  from  Tuscaloosa  to  Daniels  Creek i,  365;  in,  1816 

White  River  (upper).  Ark i,428;  m,2108 

Willamette  River,  above  Portland,  Greg i,631;  v,3650 

Wilmington  Harbor,  Del i,246;  n,1335 

WinyahBay,  S.  0 i,314;  n,1582 

Yamhill  River, Greg i,631;  v,3550 

Yasoo  River,  Miss.,  at  the  mouth I942I;  ni,2052 

ContractB,  continuinff.    8u  Continuing  contracts. 

CoohyW.S.  (steamer),  removal  of  wreck  of i,  334;  n,  1660 

Cooper  Creek,  N.  J. : 

Bridge  at  Browning  road,  near  Camden i,662 

Improvement  of i,239;  n,  1329 

Coos  Bay,  Harbor,  and  River,  Greg.: 

Dredging  harbor 1,618;  v,3476 

Harbor  fines  in  bay i,119;  v,3544 

Improvement  of  entrance  to  bay  and  harbor i^  616;  v,  3471 

Improvement  of  river 1,618;  v,3476 

Coosa  River,  Ga.  and  Ala.: 

Improvement  above  East  Tenn.,  Va.  and  Ga.  R.  R.  bridge i,  361;  m,  1788 

Improvement  below  East  Tenn.,  Va.  and  Ga.  R.  R.  bridge i,363;  m,  1790 

Operating  and  care  of  locks  and  dams i,363;  ni,1792 

Coquille  River,  Greg. : 

General  improvement i,614;  v,3464 

Improvement  between  Coquille  and  Myrtle  Point. i,  615;  v,  3468 

Core  Sound,  N.  C,  examination  and  survey  of  waterwav  via i,  299, 309;  11, 1511 

Comer  Stake  light,  off  Staten  Island,  N.  1.,  removal  of  wreck  near.,  i,  223;  n,  1247 

Corps  of  Artillery: 

Reservation  at  Willets  Point,  N.  Y.,  transferred  to  the i,  42 

Tugboat  for  transfer  to  the i,38 

Corps  of  Engineers: 

Changes  in  personnel i,3 

Laws  of  Fiftjr-sixth  Congress,  second  session,  affecting  the v,3837 

Number  and  distribution  of  oflScers i|3,4 

Officers  on  duty  in  Office  of  the  Chief  of  Engineers 1,688 

Service  of  officers  in  the  field,  with  troops,  and  as  officers  of  United 
States  volunteers,  since  April,  1898 1,46 
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Cosoob  Harbor,  Conn.,  improyement  of x,195;  n,ll88 

Courtableau  Bayou,  La.,  improvement  of lySSS;  iii,1898 

Cowlitz  River,  Wash.: 

Dredging  plant  for  use  on  (<e0  Columbia  River) i,640;  y,8575 

Improvement  of i,639;  y^SSTS 

Coytesville,  N.  J^  harbor  lines  in  Hadson  River i»118;  ii,1270 

Craft,  sunken.    &e  Wrecks. 

Oat^,  P(6te  (steamer) .  removal  of  wreck  of i,334;  ii,1660 

Craighill  Channel  lisnt,  Chesapeake  Bay.  Md.,  removal  of  wreck  near,  i,  272;  n,  1391 

Cribs,  Kenosha  Haroor,  Wis.,  moving  of iy,294S 

Cristobal  Colon  (steamboat) ,  removal  of  wreck  of i,657;  y,3635 

Croatan  Sound,  N.  C. : 

Examination  and  survey  of  waterway  via 1,299,309;  n,1611 

Improvement  of  waterway  via i,296;  n,1455 

Crooked  (Carrabelle)  River,  Fla.    See  Carrabelle  Bar  and  Harbor. 

Cnim  Creek,  Pa.,  bridge  in  Delaware  County i,663 

Cumberland  River,  Tenn.  and  Ky. : 

Gauging  (m0 Mississippi  River) i,425;  in,2072;  S.,  8,45,126 

Improvement  above  llashyille,  Tenn if  462;  in,2411 

Improvement  below  Nashville,  Tenn ii^l;  ni,2407 

Removal  of  wreck  at  Dover  Island,  below  Nashville,  Tenn i,  463;  m,  2417 

Cumberland  Sound,  Ga.  and  Fla. : 

Defenses  of 1,6,26,821 

Engineering  methods  used  in  improvement  of ii,  1660 

Improvement  of i,333;  ii,1655 

Cbm^tfrtond  (steamer) ,  removal  of  wreck  of i»411;  ni,1959 

Current  River,  Ark.  and  Mo.,  improvement  of i,  431;  iii,  2124 

Currituck  Sound,  N.  C. ,  improvement  of  waterway  via i,  297;  ii,  1457 

Curtis  Bay,  Baltimore,  Md. : 

Estimate  of  cost  of  deepening  and  widening  channel  of i,  273;  u,  1394 

Improvement  of  channel  to 1*265;  it,  1379 

Cut-off,  Apiilachicola  River,  Fla.,  improvement  of i,352;  iii,1769 

Cuyahoga  Kiver,  Ohio: 

Bridge  at  Cleveland i,663 

Examination  and  survey  of  Cleveland  Harbor i,  586;  rv,  S277, 3285 

Improvement  of  Cleveland  Harbor i,578;  rv,3244 

Removal  of  wreck  in  Cleveland  Harbor i,  584;  iv,  3270 

Cyclone  of  September,  1900.    See  Hurricane. 

Cypress  Bayou,  Tex.  and  La.,  improvement  of if  414;  iii,2033 

D. 

2>a%  (canal  boat) ^  removal  of  wreck  of i,262;  ii,1351 

Dalecarlia  Reservoir,  Washington  Aqueduct,  D.  C i.  671;  y,  3651 

Dams.    See  Canals  and  Waterways. 

Darby  Creek,  Pa.,  bridge  in  Delaware  County i,663 

Dardanelle,  Ark.    See  Arkansas  River. 

Darien  Harbor,  Ga.,  improvement  of i,328;  u,  1639 

Darling  Lake,  Minn.  (««  Long  Prairie  River) i,451;  in,  2361 

Davis  &land  dam,  Ohio  River,  Pa.,  operating  and  care i,  473;  iv,  2657 

Dawson  County,  Mont,  bri<i^  of i,  659 

Dayton,  Fla.,  bridge  across  Halifax  River i,666 

Deals  Island,  Tangier  Sound,  Md.,  removal  of  wreck i,  272;  n,  1390 

Debris,  mining,  in  California i,656;  y,3625 

Decatur,  Ala.,  bridge  across  Tennessee  River  at i,662 

Decatur  County,  Ga.,  bridge  across  Flint  River  in i,660 

Deep  Creek  Branch,  Elizabeth  River,  Va.,  improvement  of  waterwav 

via 1,296;  ii,1455 

i>e/e?Mf«r  (steamer),  removal  of  wreck  of i,606;  iy,2816 

Defenses,  seacoast    See  Fortifications. 

Delaware  and  Chesapeake  Canal,  Md.,  removal  of  sunken  logs  in  Back 

Creek i,272;  n,1390 

Delaware  and  Hudson  Company,  bridge  of i,669 

Delaware  Bay  and  River,  N.  J.,  Pa.,  and  Del.: 

Bridge  at  Trenton,  N.  J i,661 

Defenses  of 1,6,21,37,770 

Delaware  Breakwater,  oonstmction  of i,237;  ii,  1323 

Harbor  of  refuge  in  bay,  construction  of 1,237;  n,  1325 
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Delaware  Bay  and  Biver,  N.  J.,  Pa.,  and  Bel.— Continued. 

Improvement  of  river i,230;  n,1310 

Lewee,  Del.,  oonstracdon  of  iron  piernear i,236;  n,1323 

Marcoshook,  Pa. ,  improvement  of  ice  harbor i,  235;  n,  1322 

Waterway  to  Chincoteague  Bay,  Va.,  improvement  of i,  260;  n,  1348 

Wrecks,  removal  of 1,262,263;  n,  1350, 1351, 1352 

Delaware  Breakwater  Harbor,  Del. : 

Construction  of  breakwater i,237;  ii,1323 

Removal  of  wreck i,263;  ii,1351 

Delaware  County,  Pa. ,  bridges  across  Darby  and  Cram  creeks i,  663 

Delaware,  Fort,  Del.,  defenses  at  (9ee  Delaware  River) i,  6, 21, 37, 770 

Delta  Point,  La.  {see  Mississippi  River  Commission) i,  657;  S.,  3, 32 

Dennis  Creek,  N.  J.,  removal  of  wreck i,262;  ii,1350 

Department,  Engineer,  operations  of,  in  the  Philippines i,  43, 975 

Departments,  Executive,  Washington,  D.  C,  telegraph  line i,  676;  v,  3689 

Departments,  military: 

Operations  of  Engineer  Department  in  the  Philippines i,  43, 975 

Reconnaissances  and  explorations i,683;  v,3799 

Depere,  Wis.,  bridge  of  city  of - i,668 

Depot,  Engineer,  Willets  Point,  N.  Y 1,40,41,42,947 

Derelicts.    See  Wrecks. 

Derricks,  floating,  application  of,  to  grading  river  banks  to  receive  revet- 
ments   ni,  2225 

Deschutes  River,  Wash,  (we  Olympia  Harbor) i,645;  v,3582 

Dee  Moines  Rapids  Canal  and  dry  dock,  Mississippi  River,  operation  and 

care i»441;  in,2284 

Des  Plainee  River,  111. : 

Waterway  from  Mississippi  River  to  Lake  Michigan  via,  examination 

for,  with  plan  and  estimate  (act  of  1900) i,534;  iv,3058 

Waterway  from  Mississippi  River  to  Lake  Michigan  via,  survey  for  (act 

of  1899) 1,534;  iv,3048 

Detroit,  Mount  Clemens  and  Marine  City  Railway,  bridge  of i,  666 

Detroit  River,  Mich. : 

Examination  of  channel  west  of  Grosse  Isle 1^571;  rv,  3208 

Improvement  of i,  569;  nr,  3190 

Improvement  of  channels  in  waters  connecting  Great  Lakes i,  563;  iv,  3157 

Removal  of  wreck  at  Belle  Isle i,570;  iv,3198 

Disappearing  gun  carriages i»6>8 

Discnaige  measurements.    See  Gauging. 

Disk  anchor,  use  of  the ni,2221 

Dismal  Swamp  Canal,  Va.  and  N.  C. : 

Examination  and  survey  from  South  Mills  to  and  including  Ocracoke 

and  Beaufort  inlets 1,299,309;  ii,1511 

Improvement  of  waterway  via 1,296;  ii,  1455 

District  of  Columbia.    See  Washington. 

Dividing  Creek  (La  Trappe  River),  Md.,  improvement  of i,268;  n,1382 

Division  engineers i,  119 

Divisions,  engineer i,  119 

Divisions,  military: 

Operations  of  Engineer  Department  in  the  Philippines i,  43, 975 

Reconnaisances  and  explorations i,683;  v,3799 

Doboy  Bar,  Ga..  improvement  of i,327;  n,1638 

Dodsouj  Frank  (canal  boat),  removal  of  wreck  of i,  262;  n,  1350 

Dog  Island  anchorage,  St  Greorge  Sound,  Fla.   See  Carrabelle  Bar  and  Harbor. 

Dog  River,  Ala.,  bnd^across i,665 

Double  Barrou,  Tex.,unprovement  of i,408;  ni,1950 

Douglas,  Wis.,  bridge  of  town  of,  across  Fox  River i,664 

Dover  Island,  Cuml^land  River,  removal  of  wreck i,  463;  m,  2417 

Dredge  boats: 

For  Columbia  River  tributaries  below  Willamette  River i,  640;  v,  8576 

For  Mississippi  River  and  other  waters i,383;  in,  1878 

For  works  in  Florida i,  342;  ii,  1749 

For  works  on  Texas  coast i,408;  ni,1950 

Dubuque,  Iowa,  bridge  across  Mississippi  River  near  Eagle  Point i,  660 

Dubuque  and  Wisconsin  Bridge  Company,  bridge  of i,660 

Duck  Creek  (Smyrna  River),  Del. : 

Examination  and  survey i,2C3;  ii,  1361, 1363 

Improvement  of i,252;  ii,1340 

Removal  of  wreck i,263;  ii,1352 
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Dock  Island  Harbor,  Conn.,  oonatroction  of  harbor  of  refuge i,  181;  ii»  1109 

Dolath  Canal  and  Harbor,  Minn. :  

Improvement  of i,607;  it,  2828 

Improvement  of  channels  in  waters  connecting  Great  Lakes i,  563;  iv,  3157 

Notes  on  rock  found  in  vicinity  of rr,l 

Removal  of  wreck  in  harbor i>514;  iVyl 

Dundee  (schooner),  removal  of  wreck  of i,5S4;  rVyi 

Donkirk  Harbor,  JN.  T.,  improvement  of i«586;  tv/i 

Borhams  Ferry,  San  Joaqom  Biver,  GaL,  bridge  acroas 1,664 

Dawamish  River,  Wash.: 

Bridice  in  King  Gonntv i,663 

Improvement  of  (tee  Paget  Sound) i«645;  y,3581 

Dozbo^  Harbor,  Mass..  improvement  of i,156;  iiyl086 

DyerGoonty,  Tdnn.,  bridgeof 1,667 

Dynamite  batteries 1,10 

B. 

Eads,  James  B.,  maintenance  of  Soath  Pass  Channel,  IfissiflBippi  River,  by 

representatives  of i,  118, 379;  ni,1865 

Eagle  Point,  Dubuque,  Iowa,  bridce  across  Mifisissippi  River  near i,  660 

East  (Ambrose)  Channel,  New  York  Harbor,  N.  T.,  miprovement  of. .  i,  224;  n,  1285 

East  Chester  (>eek.  N.  Y.,  improvement  of : 1,200;  ii,1202 

East,  department  of  the,  reconnaissances  and  explorations i,  683;  y,  3799 

Eastern  Branch,  Elizabeth  River,  Va.  (tee  Norfolk  Harbor) i,292;  n,1447 

East  Haddam,  Conn.,  bridge  across  Salmon  River  below  Leesville i,662 

East  River,  Ga.  (Me  Brunswick  Harbor) i,331;  ii,1649 

East  River,  N.  Y.: 

Bridge  at  Blackwells  Island,  from  Sixtieth  streeti  New  York  City,  to  Long 

Island  City i,665 

Bridge  at  Hell  Gate,  near  Astoria i,664 

Bridge  at  Little  Hell  Gate  and  Bronx  Kills i,665 

Harbor  lines  at  College  Point i,119;  n,1305 

Improvement  of - i,205;  n,1211 

Improvement  of  Wallabout  Channel i,208;  n,1218 

Removal  of  wreck  off  Greenpoint i,223;  n,124d 

Boorse,  Mich.  (««  Detroit  River) i,671;  iv,3208 

Ecorse  Township,  Mich.,  bridgeof,  across  Rouge  River i,664 

EdentonBav,  N.  C,  improvement  of i,297;  n,1460 

J7Z(fnd^e  (scnooner),  removal  of  wreck  of i,272;  n,1891 

Electrical  connections,  seacoast defenses 1,13,37 

Elizabeth  River,  N.  J.,  improvement  of lySlO;  ii,  1235 

Elizabeth  River,  Va. : 

Bridge  across  Southern  Branch i,665 

Examination  and  plan  and  estimate  for  improvement  at  Pinner  Point, 

Norfolk  Harbor i,299;  n,1463,1466 

Improvement  of  Norfolk  Harbor  and  its  approaches i,  292;  n,  1447 

Improvement    of    waterway    to    Albemarle    Sound,    via    Currituck 

Sound 1,297;  n,1467 

Improvement  of  waterway  to  sounds  of  North  Carolina,  via  Pasquotank 

River ,.  i,296;  ii,1455 

Improvement  of  Western  Branch i,293;  n,1449 

Elkpoint,  S.  Dak.,  improvement  of  Missouri  River  at . .  i,  452, 454, 455;  iii,  2373, 2375 

Elk  River,  Tenn.  and  Ala.,  improvement  of i,469;  iii,2457 

Elk  River,  W.  Va^ improvement  of i,489;  rv,2732 

ElJis  Island,  New  York  Harbor.  N.  Y.,  removal  of  wrecks  near i,  223;  ii,  1248 

Elston  Addition,  Chicago,  111.,  bridge  across  North  Branch  Canal,  Chicago 

River,  at  Goose  &land i,665 

Embankments i,ll»S7 

Emblem  (Bdhooner),  removal  of  wreck  of i,298;  n,1462 

Emplacements i,8,9 

Employees  as  civilian  assistants  to  ei^^eer  officers 1,37,38 

EndicottBoard h^ 

Engineer  Department,  operations  of,  in  the  Philippines 1,43,975 

Engineer  Depot,  WiUets  Point,  N.Y 1,40,41,42,947 

Engineer  divisions ifH^ 

Engineer  equipment  of  troops 1,37,38,943 
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liiigmeeroffioeni,dyilian  assistants  to i,37,88 

Engineer  School 1,38,42,837 

Engineer  troops: 

Distribtition,  duties,  etc.,  of 1,39,41,42,943 

Equipment  of 1,37,38,943 

Engineering  methods: 

Defenses  of  Boston  Harbor,  Mass.,  technical  details i,913 

Defenses  of  mouth  of  Columbia  River,  technical  details i,  923 

Defenses  of  coast  of  Maine,  technical  details i,911 

Defenses  of  New  York  Harbor,  N.  Y.,  technical  details i,917 

Defenses  of  coast  of  North  Carolina,  technical  details i,921 

Defenses  of  San  Di^o,  Gal.,  technical  details i,922 

Duluth,  Minn.,  notes  on  rock  found  in  vicinity  of iv,2883 

Erie  Lake,  west  of  Erie,  Pa.,  harbors  on iv,3213 

Kenosha  Harbor,  Wis.,  moving  of  cribs  at iv,2948 

MiasisBippi  River,  between  MiisBOuri  and  Ohio  rivers,  use  of  the  disk 

anchor iu,2221 

Mississippi  River,  between  Missouri  and  Ohio  rivers,  use  of  lumber  mat- 
tress for  subaqueous  bank  protection in,2212 

MisBJflBippi  River.  St  Louis  Harbor,  Mo.,  measurement  of  discharge  at, 

by  method  of  rail-depth  rod  floats ni,2199 

Savannah,  Ga.,  engineer  district n,1660 

Road  scraper  and  floating  derrick,  application  of  the,  to  grading  river 

banks  to  receive  revetments ni,  2225 

Engineers,  Battalion  of 1,39,43,943,975 

Engineers,  Chidtof,  officers  on  duty  in  Office  of  the i,688 

Engineers,  Corps  of: 

Changes  in  personnel i,3 

Laws  of  Fifhr-sixth  Congress,  second  session,  affecting  the ▼,3837 

Number  ana  distribution  of  officers i|3,4 

OffioersondutyinOfficeof  the  Chief  of  Engineers i,688 

Service  of  officers  in  the  fleld,  with  troops,  and  as  officers  of  U.  S.  vol- 
unteers, since  April,  1898 1,45 

Engineers,  division i,  119 

Engineers,  The  Board  of ^ 1.5,691 

Equipment,  engineer,  of  troops 1,37,38,  943 

Ene  Basing  Bu&lo,  N.  Y. : 

Ezammation  and  survey  of  Lake  Erie  entrance  to i,592;  iv,3342,3345 

Harbor  lines i,119;  iv,3349 

Improvement  of  Bu^lo  entrance  to i,589;  iv,3324 

Erie  Harbor,  Fa.: 

Improvement  of 1,586;  iv,3295 

Water  levels 1,681;  v,3776 

Erie,  Lake: 

See  aUo  Northern  and  Northwestern  Lakes. 

Engineering  methods  used  at  harbors  on,  west  of  Erie,  Fa rv,8213 

Removalof  wreck  off  Cleveland,  Ohio i,584;  iv,3269 

Removal  of  wreck  off  Sandusky,  Ohio i,584;  iv,3269 

Water  levels i,681;  v,3776 

Escambia  River,  Fla.,  improvement  of i,360;  m,1784 

Escanaba,  Mich.,  water  levels i,681;  v,3776 

Eaopus  Creek, N.  Y.  (Me  Saogerties  Harbor) i,211;  n,1227 

Essex  River,  Mass.,  improvement  of i|141;  n,1047 

Estherville-Minim  Creek  Canal, S.C.  (Me  Santee  River) i,316;  n,1587 

Estimates  of  appropriations  required: 

Fortifications i,37,38 

Riverand  harbor  examinations, surveys, etc i,666 

Riverand  harbor  improvements i,  118 

Eureka,  Oal.(eee  Humboldt  Harbor) i,611;  iv,3431 

Eurelui  and  Klamath  River  Railroad  Company,  bridge  of i,665 

Eureka  Slough,  Cal.,  bridge  across i,665 

Everett  Harbor,  Wash.,  improvement  of i,648;  v,8587 

Examinations: 

Disbursements  for  surveys  and,  of  waterways  between  Great  Lakes  and 

Atlantic  Ocean i,118 

Of  rivers  and  harbors,  estimate  of  appropriation  for i,656 

Executive  Departments,  Washington, D.C., telegraph  line 1,676;  v,3689 
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Execntive Mansioxi,  Washington, D. C i,675;  ▼,£ 

Exeter  Riyer,  N.  H. : 

Bridge  between  Stiatham  and  Newmarket i,668 

Improyement  of i,136;  ii,1040 

ExploratJona and  reconnaiBBanoee,  military i,683;  Yy3799 

P. 

Fairhaven  Harbor.  Maas.  (•«  New  Bedford) i,163;  n,1119 

Fairport  Harbor,  Ohio,  improvement  of i,580;  iy,3255 

Fairy  Lake,  Tex.  and  La.  (tee  OypresB  Bayou) i,  414;  in,  2033 

Falia,  Bogue,  La.,  improvement  of i,  379;  ni,  1872 

Fall  River  Harbor,  Mass.,  improvement  of i,169;  n,1134 

Falls  of  Ohio  River,  Louiaville,  Ey. : 

Improvement  of i,496;  iv,2783 

Operating  and  care  of  Lonisville  and  Portland  Oaoal i,  499;  rv,  2791 

Fayetteville,  N.  0.,  examination  and  survey  of  Cape  Fear  River  between 

Wihnington  and i,310;  11,1552,1557 

Feather  River,  Oal.: 

Improvement  of,  including  report  of  Board i,608;  iv,3420,3423 

Improvement  of,  by  California  Debris  Commission i,  656;  v,  3625 

FerdR,  (steamer),  wreck  of  (««  Yazoo  River) i,420;  in,2()48 

Femandma,  Fla.: 

Improvement  of  Cumberland  Sound i,333;  n,1655 

Improvement  of  waterwav  to  Savannah,  Ga i,332;  n,1653 

Ferryf  E.  P,  (tng),  removal  of  wreck  of i,514;  iv,2888 

Ferry  (Fairy)  Lake,  Tex.  and  La.  (m6  Cypress  Bayou) if  414;  in,2033 

Field: 

Reconnaissances,  explorations,  etc.,  in  the i,683;  v,8799 

Service  of  ensineer  officers  in  the,  since  April,  1898 i,45 

Filtration  plant,  Washington  Aqueduct,  D.  0 i,674;  v,8680 

Finders,  range  and  position ; i,10,37 

Fin^An  Slough,  San  Joaquin  River,  Cal.,  examination  for  closure  of.  i,613;  iv,3454 

Fire  Island  £let,  N.  Y.,  examination  and  survey i,  223;  ii,  1249, 1255 

Fish  Island,  Acushnet  River,  Mass.,  bridge  between  New  Bedford  and i,  665 

fishing  (>eek,  N. C,  improvement  of i,300;  n,1485 

Five-nule  River  Harbor,  Conn.,  improvement  of i,  192;  ii,  1183 

Flathead  River,  Mont,  improvement  of i,655;  v,3592 

Flat  Lake,  La.  (tee  Plaquemine  Bayou) i,387;  in,  1890 

FUet  Wing  (schooner),  removal  of  wreck  of,  in  Mobile  River,  Ala  . .  i,  378;  m,  1853 

FUOwina  (tc«),  removal  of  wreck  of,  in  Schuylkill  River,  Pa i,  263;  ii,  1350 

jFKnt,  ifay  (dcdp),  removal  of  wreck  of i,613;  iv,3434 

Flint  River,  Ga.: 

Bridge  in  Decatur  County 1,660 

Improvementof ^ i,354;  ni,1773 

Removal  of  wreck i,363;  in,1793 

Floatj  rod,  full  depth,  method  of  discharge  measurement iu,2199 

Floating  derricks,  application  of,  to  grading  river  banks  to  receive  revet- 
ments   ^ in,  2225 

Florida: 

Defenses  of  east  coast  and  of  Key  West 1,6,26,825 

Defenses  of  Pensacola 1,6,27,832 

Defenses  of  Tampa  Bay i,  6, 27, 829 

Dredge  and  snag  boat  for  works  in i,  :M2;  n,  1749 

Removal  of  water  hyacinths  from  waters  in ii  341;  n,  1746 

Florida  East  Coast  Railway  Company,  bridge  of i,  667 

Floyd.  BevgL  Charles,  monument  to i,687;  v,8827 

Flushing  Bay,  N.  Y.,  improvementof i,204;  n,1210 

ForUana  (schooner),  removal  of  wreck  of i,570;  iv,8198 

Fore  River^  Portland,  Me. : 

City  (Vaughan)  bridge  obstructing 1,668 

Harbor  lines i,118;  n,l027 

RaUroad  bridge  obstructing i,668 

Forked  Deer  River,  Tenn.,  improvementof i,459;  iii,2405 

Fort  Bayou,  Miss.,  bridge  across i,666 

Fort  Benton,  Mont,  improvement  of  Missouri  River  at i,  452, 453;  ui,  2373 
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Fort  Delaware,  Del.,  defenseBat  (m«  Delaware  Biver) 1,6,21,37,770 

Fortifications: 

Appropriations  made  by  GongresB 1,5,6,7,41 

Appropriations  requirea  for  1902-1903,  estimates  of i,  37, 38 

Board  of  Enffineers,  The i,5,691 

Board  of  Ordnance  and  Fortification i,5 

Board  on  Fortifications  and  other  Defenses  (Endicott  Board) i,  5 

Board  on  Torpedo  System i,6,695 

Dynamite  batteries i,10 

Emeigency  sand  batteries i,8 

General  statement,  and  progress  of  work i,6 

Gonand  mortar  batteries i,5,7,37 

Preservation  and  repair  of i,ll,37 

Projects 1,6,37 

Raxige  and  position  finders i,  10,37 

Searchlights  and  electrical  connections i,  13,37 

Sea  walls  and  embankments i,  11,37 

.Sites y 1,12,37 

Submarine  mines 1,12,38,695 

Supplies  for  seaooast  defenses ^ i,  11,37 

Technical  details,  defenses  of  Boston  Harbor,  Mass i,  913 

Technical  details,  defenses  of  mouth  of  Columbia  Kiver i,  923 

Technical  details,  defenses  of  coast  of  Maine i,911 

Technical  details,  defenses  of  New  York  Harbor,  N.  Y i,  917 

Technical  details,  defenses  of  coast  of  North  Carolina i,  921 

Technical  details,  defenses  of  San  Diego,  Cal i,  922 

Fort  McHenry  Channel,  Baltimore  Harbor,  Md.: 

Improvement  of i|264;  n,1374 

Removal  of  wreck i,272;  ii,1391 

Fort  Monroe,  Va. : 

Defenses  of  Hampton  Beads t,  6, 23, 802 

Removal  of  wreck  off i,298;  ii,1462 

Fort  Morgan,  Mobile    Harbor,    Ala.,  examination   and   survey   of    bar 

below 1,378;  iii,  1854, 1856 

Fort  Pierre,  S.  Dak.,  improvement  of  Missouri  River  at i,  452, 454;  m,  2373, 2374 

Fort  Point  Channel,  Boston  Harbor,  Mass. : 

Bridge  at  Cove  street i,661 

Improvement  of i,  152;  ii,1078 

Fort  Preble,  Portland  Harbor,  Me. : 

Defenses  at 1,6,697,911 

Tests  of  results  of  firing  mortars  at i,7 

Fort  Smith,  Ark.    See  Arkansas  River. 

Fort  Totten,N.Y»  post  of i,  38, 927 

Fort  Washakie,  Wyo.,  road  to  Buffalo  Fork,  Snake  River i,  686;  v,  3823 

Fort  Wayne  Bridge,  across  Allegheny  River,  between  Pittsbui^  aiid  Alle- 
gheny,!^       1,662 

fbtcfer, /o^n  (steamboat),  removal  of  wreck  of • i)473;  rv,2646 

Fox  River,  Wis.: 

Bridge  at  Appleton i,664 

Bridge  across  canal  at  Depere i,668 

Bridge  across  canal  at  Lock  No.  2,  Kaukauna,  reconstruction  of i,  662 

Bridges  obstructing  canal  at  Lawe  street  and  Wisconsin  avenue,  Kau- 
kauna, alteration  of 1,668 

Bridge  in  Marquette  County i,664 

Bridges  across  canal  at  Menasha i,668 

Bridge  at  Princeton i,663 

Bridge  at  Wrightstown i,662 

Improvement  of i,525;  iv,2953 

Improvement  of  Green  Bay  Harbor i,516;  iv,2912 

Operating  and  care  of  locks  and  dams i|527;  iv,2958 

Foys  Flats,  Trent  River,  N.  C.^  examination  and  survey  through .  i,  310;  n,  1545, 1550 

Franco  Ferry, Fort  Bayou,  Miss.,  bridgeat i,666 

Frankfort  Harbor,  Mich.,  improvement  of i,  550;  iv,  3122 

Franklin,  Pa.,  bridges  across  Allegheny  River  at  and  near i,  663 

iS-ench  Broad  River.  Tenn.,  improvement  of i,467;  ni,2452 

F^vmd,  LotHe  K.  (schooner),  removal  of  wreck  of i,263;  ii,1350 

Full-depth  rod-float  method  of  dischaige  measurement,  illustration  of lu,  2199 
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Galena  Biver,  HI.,  operating  and  cue  of  lock  and  dAm X|442;  iii,2298 

Galleries,  cable i,38 

Galveston  Bay  and  Harbor,  Tex.: 

Defenses  of...-. i,6,30,8i6 

Effects  of  storm  of  September,  1900,  on  fortitications i,  32, 850 

Effects  of  storm  of  September,  1900,  on  jetties  and  main  ship  chan- 
nel   1,412;  ra,2018 

Examination  and  sorvey  of  harbor  from  outer  end  of  inner  bar  to  Fifty- 
first  street 1,411;  111,1969,1967 

Examination  and  survey  of  inner  harbor i,412 

Improvement  of  Galveston-Texas  City  channel i,  403;  ni,  1930 

Improvement  of  harbor i|402;  m,  1921 

Improvement  of  waterway  to  Houston i,404;  in,  1933 

Improvement  of  West  Bay 1,406,408;  m,  1939, 1950 

Bemoval  of  wrecks i,411;  ui,1959 

Gasconade    River,    Mo.,    improvement    by    Missouri    Biver    Commis- 
sion  1,658;  S.,  365, 382 

Gaufldng: 

Columbia  River,  Or^.  and  Wash i,640;  v,3576 

Mississippi  River  ana  principal  tributaries it  425;  m,  2072;  S. ,  8, 45, 126 

Mississippi  River,  at  St  Louis,  Mo.,  illustration  of  Ml-depth  rod-float 

methoa  of  dischaige  measurement in,  2199 

Misfflssippi  River,  at  St  Paul,  Minn i»449;  ni,2340 

Northern  and  Northwestern  Lakes i,681;  v,3776 

Gauley  River,  W.  Va.,  improvement  of 1,489;  iv,2733 

Gedney  Channel,  New  York  Harbor,  N.  Y.,  improvement  of i,  224;  n,  1285 

Genesee  River,  N.  Y.  (mc  Charlotte  Harbor) i,593;  iv,3355 

Geneva  Lake,  Minn.  (Me  Long  Prairie  River) i|451;  ni,2361 

George  Lake,  St  Johns  River,  Fla.  («ee  Volusia  Bar) i,337;  n,1739 

Georges  River,  Me.,  improvement  of i,130;  n,  1004 

Georgetown     Harbor,     S.     C,     improvement    of     (tee    aUo    Winyah 

Bay) 1,314;  n,  1581, 1682 

Geoigia,  defenses  of  coast  of 1,6,26,821 

Georgia,  Florida  and  Alabama  Railway  Company,  bridge  of i,  660 

Glassport  Bridge  Company,  bridge  of ^. i,661 

Glencove  Harbor.  N.  Y.,  miprovement  of i,204;  n,  1209 

Glendive,  Mont,  bridge  across  Yellowstone  River  at i,659 

Gloucester,  Mass.,  improvement  of  harbor i|143;  u,1049 

Gloucester,  N.  J.: 

Bridge  across  Biff  Timber  Creek i,666 

Removal  of  wredc  in  Delaware  River i,262;  n,  1351 

Goose  Island,  North  Branch  Canal,  Chicago  River,  HI.,  bridge  at i,  665 

Goshen  Creek, N.  J., improvement  of .-. i,245;  u,1334 

Grovernment  Printing  Office,  Washington,  D.  0. : 

Construction  of  building  for  use  of 1,685;  ▼,3801 

Telegraph  line i,676;  v,3689 

Governors  Island,  New  York  Harbor,  N.  Y.,  enlargement  of i,  228;  n,  1298 

Gowanus  Bay,  CanaL  and  Creek,  N.  Y. : 

Bay  Ridge,  Red  Hook,  and  Buttermilk  channels,  improvement  of.  i,  226;  n,  1291 

Gowanus  Canal  fitee  Gowanus  Bay) i|226;  n,1291 

Gowanus  Creek  Channel^  improvement  of i,227;  11,1296 

Grading  river  banks  to  receive  revetments,  application  of  the  road  scraper 

and  floating  derrick  to ni,2225 

Grand  Haven  Harbor,  Mich.,  improvement  of i,542;  iv,3095 

Grand  Lake,  La.  («e«  Mermentau  River) i,392;  ui,1901 

Grand  Marais,  Mich.,  improvement  of  harbor  of  refuge i,  513;  iv,  2880 

Grand  Mantis,  Minn.,  improvement  of  harbor i,  505;  iv,  2821 

Grand  Rapids  lock  and  dam,  Wabash  River,  operating  and  care i,  501 ;  tv,  2802 

Grand  River,  La.,  improvement  of i»387;  ni,  1890 

Grand  River,  Mich. : 

Improvement  of i,544;  iv,3098 

Improvement  of  Grand  Haven  Harbor i,542;  iv,3095 

Grand  Kiver,  Ohio  fje«  Fairport  Harbor) i,580;  iv,3255 

Granite  State  Land  Company,  bridge  of i,  666 

Grass  River,  N.  Y.,  examination  and  survey i,599;  rv,8S77,3384 
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Grays  Fernr,  Schuylkill  River,  Philadelphia,  Pa.,  bridge  at 1,666 

Grays  Harbor,  Wash.,  improvement  of,  mclading  bar  entrance i,  642;  ▼,  8578 

Great  Kanawha  River,  w.  Ya.: 

Improvementof i»487;  iv,2726 

Operating  and  care  of  locks  and  dams i»488;  iv,2727 

Great  Lakes: 

Commercial  statisticB,  Raolt  Ste.  Marie  canals,  Mich i,565;  iv,8178 

Defenses  of i,  32, 864 

Engineering  methods  used  at  harbors  on  Lake  Erie  west  of  Erie,  Pa rv,  3213 

Improvement  of  channels  in  waters  oonnectii^ i,  563;  iv,  3157 

Notes  on  rock  found  in  vicinity  of  Duluth,  Minn iv,  2883 

Surveys  and  charts 1,677,681;  v,8761 

Water  levels J i,681;  v,3776 

Waterways  to  Atlantic  Ocean,  disbursements  for  examinations  and  sur- 
veys        1,118 

Great  Pedee  River,  S:  C: 

Examination  and  survey  between  Cheraw  and  the  Wilmington,  Colum- 
bia and  Augusta  Railroad  bridge  i>324;  n,  1607,1614 

Lnprovement  of i|312;  n,1578 

Great  Salt  Pond,  Block  Island,  R  I.,  improvement  of i,  174;  n,  1144 

Great  Sodus  Bay,  N.  Y.,  improvement  of  harbor i,594;  iv,3360 

Great  South  Bay,  N.  Y.,  examination  and  survey i,223;  11, 1249, 1255 

Green  Bay,  Mien.,  water  levels  at  Escanaba i,681;  v,3776 

Green  Bay  Harbor.  Fox  River,  Wis. ,  improvement  of i,  516;  iv,  2912 

Green  Jacket  ShoaL  Providence  River.  R.  L,  removal  of i,  168;  11, 1132 

Greenleaf  Bend,  Mjodssippi  River,  IlL,  prevention  of  break  into  Cache 

River i,438;  m,2198 

Greenpoint,  N.  Y.,  removal  of  wreck  in  East  River  off i,223;  11, 1248 

Green  River,  Ey. : 

Improvement  above  mouth  of  Big  Barren  River i,502;  rv,  2806 

Operating  and  care  of  locks  and  (Suns i,503;  iv,2806 

Reconstruction  of  Lock  No.  2,  at Rumsey i,502;  rv,2805 

Greenville  Harbor,  Miss,  {see  Mississippi  River  Commission) i,  657;  S. ,  3, 32 

Greenwich  Harbor,  Conn.,  improvementof i>W7;  n,1187 

Greenwood,  Miss.,  removal  of  wreck  in  Yazoo  River i»420;  ni,2048 

Grenada  County,  Miss.,  bric^of i,660 

Groese  Isle,  Detroit  River,  Auch.,  examination  of  channel  west  of...  i, 571;  rv, 3208 

Grounds,  public  buildings  and.  District  of  Columbia i,  675;  v,  3689 

Gulfport,  Miss.,  improvement  of  channel  to  Ship  Island  Harbor i,  374;  ui,  1846 

Gulf  States: 

Removal  of  water  hyacinths  from  Florida  waters i»341;  n,1746 

Removal  of  water  hyacinths  from  Louisiana  waters i,395;  iii,  1906 

Gun  batteries i,5,7,37 

Guttenbeig,  N.  J.,  harbor  lines  in  Hudson  River  at i,  118;  u,  1273 

Guyandot  River,  W.  Va.,  improvementof i,489;  iv,2734 

H. 

Hackensack  River,  N.  J.,  bridge  across i,665 

Halifax  River,  Fla.,  bridge  across 1,666 

HaUf  Richard  (schooner),  removal  of  wreck  of i,  223;  n,  1246 

Hampton  Beacn,  Me.,  bridge  across  Hampton  River 1,666 

Hampton  River,  Me.,  bridge  across 1,666 

Hampton  Roads,  Ya. : 

Defenses  of 1,6,23,802 

Improvement  of  approadies  to  Norfolk  Harbor i,292;  n,1447 

Removalof  wreck  off  Fort  Monroe i,298;  n,1462 

Hancock,  Mich. ,  bridge  across  Portage  Lake  between  Houghton  and i,  664 

Harbor  hues,  establishment  of i,118 

AU^heny  City,  Pa it  119;  iv,2709 

Annapolis  Harbor,  Md i,119;  n,1306 

Arthur  Kill,  N.  J i,118;  11, 1279 

Back  Cove,  Portland,  Me i,118;  n,1027 

Bangor  Harbor,  Me i,118;  n,1022 

Black  Rock  Harbor,  N.  Y i,119;  iv,3349 

Bloomers  to  Pleasant  Valley  Landing,  Hudson  River,  N.  J i,  118;  n,  1270 

Bronx  River,  N.  Y i,118;  ix,1266 
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Buffalo,  N.  T.,  at  Erie  Basin  and  Black  Bock  Harbor i,119;  iy,3349 

Byram  Biver.  N.  Y 1,118;  n,1261 

Oape  Fear  Biver,  N.  0 1,119;  n,1572 

OoDeffe  Point,  East  Biver,  N.  Y i,119;  n,1805 

Coos  Bay,  Oreg. i,119;  y,3544 

Bast  Biver,  at  College  Point,  N.  Y i,119;  ii,1306 

Erie  Basin,  Buffalo,  N.  Y i,119;  iv,3349 

Fore  Biver,  Portland,  Me 1,118;  n,1027 

Guttenbenr,  N.  J 1,118;  n,1273 

Hillsboro  River,  Fla i,119;  m,1763 

Hudson  River,  at  Guttenberg,  N.  J i,118;  ii,1273 

Hudson  Biver,  at  Troy,  N.  Y. 1 i,118;  ii,1268 

Hudson  River,  from  Pleasant  Valley  Lauding  to  Bloomers,  N.  J. .  i,  118;  n,  1270 

Lubec  Harbor,  Me i,118;  n,1018 

Newark  Bay.N.  J : i,118;  ii,1276 

New  Jersey-Staten  Island  channel  (xe  Arthur  Elill) i,  118;  n,  1279 

New  York  Harbor,  N.  Y.,  Arthur  Kill i,118;  ii,1279 

New  York  Harbor,  N.  Y.,  Bronx  Biver i,118;  n,1286 

New  York  Harbor,  N.  Y.,  at  College  Pomt  East  River i,  119;  n,  1306 

NewYorkHarbor,  N.  Y.,  at  Guttenberg,N.  J i,118;  n,1273 

Niagara  River,  N.  Y.,  at  Erie  Basin  and  Black  Bock  Harbor . . . .  i,  119;  iv,  3849 

Ohio  River,  at  All^heny  aty,  Pa i,119;  iv,2709 

Pamlico  Biver,  N.  0 i,119;  n,1670 

Penobscot  Biver,  Me i,118;  ii,1022 

Pensacola  Harbor,  Fla i,119;  in,  1806 

Pittsbuig  Harbor,  Pa.,  at  Allegheny  City i,119;  rv,2709 

Pleasant  Valley  Landing  to  Bloomers,  Hudson  River,  N.  J i,  118;  ii,  1270 

Port  Chester  Harbor,  N.  Y i,118;  n,1281 

Portland  Harbor,  Me i,118;  n,1027 

San  Francisco  Harbor,  Cal i,119;  iv,3460 

Savannah  Harbor,  Ga i,119;  ir,1730 

Seabright,  N.  J i,118;  ii,1282 

Severn  River,  Annapolis,  Md i,119;  n,  1396 

Shrewsbury  River,  N.  J 1,118;  n,1282 

Southport,N.  C i,119;  n,1572 

Staten  Island-New  Jersey  channel  (««e  Arthur  Kill)  i,  118;  n,  1279 

Staten  Island  Sound  (Arthur  Kill),  N.  J i,118;  n,1279 

Tampa,  Fla i,  119;  in,  1763 

Troy,N.Y i,118;  n,1268 

Washington,  N.  C i,  119;  n,  1670 

Harbors  and:  rivers.    See  Engineering  methods  and  Rivers  and  harbors. 

Hardings  Beach,  Chatham,  Mass.,  removal  of  wreck  on i»174;  ii,1147 

Harlem  Biver,  N.  Y.: 

Bridge  between  One  hundred  and  forty-fifth  and  One  hundred  and  forty- 
ninth  streets,  New  York i,663 

Improvement  of i,206;  n,  1214 

ELarlowe  Creek,  N.  C,  improvement  of  waterway  via i,303;  n,  1493 

Harrison ville  Harbor,  Mississippi  Biver,  111.,  examination  of i,  439;  in,  2226 

Hartford,  Conn.,  improvement  of  Connecticut  Biver  below i,  180;  u,  1166 

ifate/i,  A  5.  (canal  boat),  removal  of  wreck  of ^-  i,223;  n,1247 

Hat  slough.  Wash,  (we  Pucet  Sound) i,645;  v,3681 

Haverstraw,  N.  Y.,  removal  of  wreck  in  Hudson  Biver  off i,  223;  u,  1248 

Havre  de  Grace,  Md. : 

Examination  and  survey  of  rocks  near  harbor  entrance i,  273;  ii,  1392, 1393 

Improvement  of  Susquehanna  Biver  above  and  below i|  264 ;  n,  1374 

Hawaiian  Islands: 

Defenses  of i,6 

Improvement  of  Pearl  Harbor i,  612;  iv,  3433 

Hay  Lake  Channel,  St.  Marys  River,  Mich.: 

Improvement  of i,667;  iv,3185 

Improvement  of  channels  in  waters  connecting  Great  Lakes i,  563;  iv,  3157 

Preliminary  report  on  survey i,570;  iv,3200 

Helena  Harbor,  Ark.  (see  Mississippi  River  Commission ) i,  657;  8.,  3, 82 

Hell  Gate,  East.  River,  N.  Y.: 

Bridgeat,  near  Astoria i,664 

Improvement  of i,206;  n,1211 

Hempstead  Harbor,  N.  Y.(«e0Glencovc) i,204;  ii,U09 
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Hendersons  Point,  Portsmouth   Harbor,  N    H.,   examination  and  snr- 

▼ev 1,149;  ii,  1067, 1062 

Henry,  Cape,  Va.,  defensesat i,6 

Herr  Island  lock  and  dam^llegheny  River,  Pa.,  constraction  of i)482;  nr,27()l 

Hillsboro  £av  and  River,  Fla. : 

Harbor  Imes  at  Tampa i,119;  in,1763 

Improvement  of i,347;  iii,1758 

HillsboroGonnty.Fla.,  bridge  of i,664 

HillsFerry,  San  Joaquin  River,  Cal.,  bridge  at i,666 

Uiwaseee  Kiver,  Tenn.,  final  report  on  survey  up  to  the  Ocoee i,  469;  iii,  2458 

Holland  Harbor, Mich.,  improvement  of i»541;  iv,3092 

Holmes  River,  Fla.,  improvement  of i,  358;  in,  1780 

Holston  River,  Tenn.,  final  report  on  survey  up  to  Kingsport i,  469;  in,  2518 

Homer  B,  {steamboat},  removal  of  wreck  of i)473;  iv,2646 

Homme  Dieu,  Le,  Lake,  Minn.  (#60  Long  Prairie  River) i i>451;  m,2361 

Homochitto  River,  Mias.,  improvement  of i)401;  in,  1914 

Honolulu,  Hawaiian  Islands,  defensesof i,6 

Hookton,  Cal.  (aee  Humboldt  Harbor) i,611;  iv,3431 

Hooper  (schooner),  removal  of  wreck  of i,  309;  ii,  1511 

Hopefield  Bend,  Mississippi  River  (#60  Mississippi  River  Commission) .  i,  657;  8.,  3, 32 

Horn  Island  Harbor,  Miss.,  immovementof i)371;  m,  1842 

Houghton  Mich. ,  bnd^  across  Portage  Lake  between  Hancock  and i,  664 

Houghton  County,  Mich.,  bridge  of i,664 

Housatonic  River,  Conn.,  improvement  of i)134;  11, 1175 

Houston,  Tex.,  improvement  of  waterway  to  Galveston i,'404;  m,  1933 

Howard  XTniversity  Reservoir,  Washington,  D.  C,  construction  of i,  673;  v,  3666 

Hudson  County,  N.  J.,  bridseof i,665 

Hudson  River,  N.  Y.  and  IT  J. : 

Bridge  across,  between  fifty-ninth  and  Sixtieth  streets.  New  York  City.      i,  659 

Bridge  at  Troy,  N.Y 1,669 

Guttenbeig,  N.  Jy  harbor  lines i,118;  n,1273 

Haverstraw,  N.  Y.,  removal  of  wreck  off i,223;  11, 1248 

Improvement  between  Goxsackie  and  Troy,  N.  Y i)210;  n,1222 

Peekskill  Harbor,  N.  Y.,  improvement  of i,213;  n,1230 

Pleasant  Valley  Landing  to  Bloomers,  N.  J.,  harbor  lines i,  118;  n,  1270 

Rondout  Harbor,  N.  Y^  improvement  of i>213;  11, 1228 

Saugerties  Harbor,  N.  Y.,  improvement  of i>211;  ii,1227 

Trov.N.Y.,  harbor  lines i,118;  n,1268 

Humbolat  Harbor  and  Bay,  Cal.,  improvement  of if  611 ;  iv,  3431 

Huntington  Harbor,  N.  Y.,  improvement  of i,203;  11, 1208 

Huron  Harbor,  Ohio,  improvement  of •• i,576;  iv,3236 

Huron  Lake: 

See  dko  Northern  and  Northwestern  Lakes. 

Improvement  of  harbor  of  refuge  at  Sandbeach,  Mich i,  657;  iv,  3144 

Preliminary  report  on  survey  of  waters  connecting  Lake  Superior 

and 1,570;  rv,3200 

Water  levels , i,681;  v,3776 

Hurricane  of  September,  1900: 

Brazos  River,  Tex.,  damage  to  jetties i»412;  ni,2022 

Galveston,  Tex.,  damage  to  fortifications i,  32, 850 

Galveston,  Tex.,  damage  to  jetties  and  main  ship  channel i,  412;  in,  2018 

Sabine  PdsB,  Tex.,  danuige  at i,402;  m,1919 

Hyacinths,  water: 

Removal  of ,  from  Florida  waters i)341;  n,1746 

Removal  of ,  from  Louisiana  waters i,395;  in,  1906 

Hyannis.  Mass.,  improvement  of  harbor  of  refuge i,160;  n,1110 

Hydraubc  mining  in  California i,656;  v,3625 

Hydraulics.    See  Engineering  methods. 


Iberville  Parish,  La.,  bridgeof 1,668 

Ida  Lake,  Minn.  (#60  Long  Prairie  River) i|451;  in,2361 

Illinois  and  Michigan  Canal,  lU.: 

Examination,  with  plan  and  estimate,  for  waterway  via  (act  of  1900)  i,534;  iv,3058 
Supveyforwaterway  via(actof  1899) i,634;  iv,3048 
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Illinois  and  MiadflBippi  Ctanal,  HI. : 

GonBtniction of 1,632;  iy,SOU 

RTJuninatJon  for  lock  and  dam  in  Bock  River  at  feeder i,534;  iy,3066 

Operating  and  care i,442;  ni,2291 

Illinois  Gentnd  Bailioad  Company,  bridge  of i,d64 

niinoifl  River,  m.: 

Improvement  of i,531;  rv,3006 

Operating  and  care  of  locks  and  dams i,531;  iv,3010 

Waterway  from  Mississippi  River  to  Lake  Michigan  via,  examination 

for,  with  plan  and  estimate  (act  of  1900) i,534;  rv,3058 

Waterway  m>m  Mississippi  River  to  Lake  Michigan  via,  survey  for  (act 

of  1899) 1,534;  iv,3048 

Indian  River  Bay,  DeL,  improvement  of  waterway  via i,  260;  n,  1348 

IndianRiver,Fla.,  improvement  of..  1 i,339;  ii,1742 

Indian  River  Inlet  Fla.  (tee  Indian  River) i,339;  ii,1742 

Indiana  Chute,  Falls  of  Ohio  River,  improvement  of i,496;  rv,2783 

Indiana,  Illinois  and  Iowa  Railroad  Company,  bridge  of i,660 

Inland  routes.    See  Canals  and  Waterways. 

Inside  Thoroughfore,  Atlantic  City,  N.  J.,  bridge  across i,664 

Irene  Lake,  Minn,  (we  Long  Praine  River) i>451;  ni,236l 

Iron  iShite  (barge);  removal  of  wreck  of i,262;  ii,1351 

Ironton,  Onio,  bndge  across  Ohio  ^ver  between  Ashland,  Ky.,  and i,  660 

Island  Beach,  N.  J.,  removal  of  wreck  in  Shrewsburjr  River  opposite,  i,  223;  ii,  1247 
Isle  of  Wight  Bay,  Md.,  improvement  of  waterway  via i,260;  ii,  1348 

J. 

Jackson  County,  Miss.,  bridge  of i,666 

Jackson  Creek.  Md.,  removu  of  wreck i,272;  ii,  1391 

Jamaica  Bay,  N.  Y.,  bridgeacroes i,663 

James  River,  Va. : 

Improvement  of i,  289;  n,  1428 

Protection  of  Jamestown  Island i)291;  u,1437 

Jamestown  Island,  James  River,  Va.,  protection  of i,  291 ;  n,  1437 

Jefferson,  Pa.,  bridge  across  Monongahela  River  between  Port  Vue  and i,  661 

Jefferson,  Tex.,  waterway  to  Shreveport,  La.  {tee  Cypress  Bayou)  ...  i,414;  in, 2033 

Jekyl  C'eek,  Ga^  improvement  of  waterway  via i,332;  n,1653 

Jersey  aty,  N.  J.    See  New  York  Harbor. 

Johnsons  Bayou,  La.,  improvement  of i,395;  iii,1906 

Johnsonis  Creek,  Conn,  (aee  Bridgeport  Harbor) i,186;  ii,  1177 

Judith,  Mont,  improvement  of  Missouri  River  at i,  452, 453;  in,  2373, 2374 

Judith,  Point,  R  i.: 

Constructionof  harbor  of  refuge..... if  171;  ii,1138 

Improvement  of  pond  entrance i>172;  n,  1140 

/u200  (baive),  removal  of  wreck  of i,411;  ni,1959 

Jupiter  Iidet,  Fla.  (aee  Indian  River) i,340;  n,1743 

K. 

Ealamasoo  River,  Mich.,  improvement  at  Saugatuck i,  540,541;  rv,  3087, 3090 

Eampeska  Lake,  8.  Dak.  («««  Sioux  River ) 1,458;  in,  2395 

Eampsville  lock  and  dam,  Illinois  River,  ill.,  operating  and  care i,  531 ;  iv,  3010 

Kanawha  River,  W.  Va. : 

Improvement  of i,487;  iv,2726 

Operating  and  care  of  locks  and  dams 'i|488;  iv,2727 

Kansas  City  Southern  Railway  Company,  bridge  of i,  660 

Karquines  Strait,  Cal.,  examination  and  survey  of  San  Joaquin  River  from 

Antioch,  through  Suisun  Bay,  to i,613;  iv,3449,3452 

Kaskaskia  River,  111.,  bridge  acroas i,  667 

Kate  (tug),  removal  of  wrc^  of i,411;  m,1959 

Kaukauna,  Wis.: 

Bridge  across  Fox  River  Canal  at  Lock  No.  2,  reconstruction  of i,  662 

Bridges  obstructing  Fox  River  Canal  at  Lawe  street  and  Wisconsin 

avenue,  alteration  of i,  668 

iuBby,  P€r^  (steamboat),  removal  of  wreck  of i|473;  rr,2646 


Digitized  by 


Google 


INDEX.  25 

Kennebec  River,  Me. : 

Defenses  of 1,6,14,697,698,911 

Improvement  of i,  130;  ii,  1005 

Kenoeha  Harbor,  Wis. : 

Bridge  across  Pike  Creek i,  667 

Improvement  of i,624;  iv,2945 

Mo vinff  of  cribs  at iv,  2948 

Kent  Islana,  Chesapeake  Bay,  Md.,  bridge  across  Kent  Island  Narrows i,  665 

Kent  Island  Narrows,  Chesapeake  Bay,  Md.,  bridge  at  Kent  Island i,  665 

Kentucky  River,  Ky. : 

Bridge  at  Carrollton i,  662 

Improvement  of i,494;  iv,2744 

Operating  and  care  of  locks  and  dams i,495;  iv,2746 

Kewaunee  Harbor,  Wis.,  improvement  of i,  519:  iv,  2925 

Keweenaw  Bay  and  Point,  Mich.,  improvement  and  operating  and  care  of 

waterway  to  Lake  Superior i,511,512;  iv,2867 

Keyport  Harbor,  N.  J.,  improvement  of i,220;  u,1241 

Key  West  Harbor,  Fla.: 

Defenses  of i,  6, 26, 825 

Improvement  of i,  340 ;  1 1, 1744 

Kill  van  Kull,  N.  Y.  and  N.  J.   (tee  Staten  Island-New  Jersey  chan- 
nel)   1,215;  n,1233 

King  County,  Wash.,  bridgeof i,  663 

Kinfflton,  R.L: 

Construction  of  Point  Judith  harbor  of  refuge i»171;  u,1138 

Improvement  of  entrance  to  Point  Judith  Pond i,  172;  ii,  1140 

Kingston,  Tenn.,  bridge  across  Clinch  River  at i,  660 

Kingston  Bay,  Mass.  (m6  Duxbur^  Harbor) i,156;  ii,1086 

Kingston  Bridge  and  Terminal  Rulway  Company,  bridge  of i,  660 

Kinnickinnic  &ve£.  Wis.,  examination  of  Milwaukee  Harbor i,  527;  iv,  2981 

Kissimmee  River,  Fla.,  examination  and  survey  to  Gulf  of  Mexico i,  350 

Kittery,  Me. ,  bridse  between  Portsmouth  Navy-Tard,  N.  H.,  and i,  664 

Kootenai  River,  loiaho  and  Mont : 

Examination  from  Jennings  to  international  boundary i,655;  v,3608 

Improvement  from  Bonners  Ferry  to  international  bcnmdary ....  i,  654;  v,  3591 


Lacenter,  Wash.,  bridge  across  Lewis  River  at i,  661 

La  Crosse  Harbor,  Wis.,  improvement  of i,442;  ni,2295 

Lafourche  Bayou,  La.,  improvement  of i,386;  in,1887 

Lagrange  Bayou,  Fla.,  improvement  of i,358;  m,1780 

Lagrange  lock  and  dam,  Illinois  River.  111.,  operating  and  care i,  531;  iv,  3010 

Lanes  Ferry^  Obion  River,  Tenn.,  bridge  at '. i,  667 

Lardmiont  Harbor,  N.  Y.,  improvement  of i,199;  n,  1201 

La  Trappe  River,  Md.,  improvement  of i,268;  n,1382 

Ixnim  Tn^AebTttna  (sloop),  removal  of  wreck  of i,272;  n,1390 

Laurel,  Del.,  bridse  across  Broad  Creek  River  at i,  666 

Laws  of  Fifty-flixtn  Congress,  second  session,  affecting  Corps  of  Engineers. .    v,  3837 

Xeoder  (schooner),  removal  of  wreck  of i,570;  iv,3198 

Leaf  River,  Miss.,  improvement  of i,373:  m,  1845 

League  Island  Navy-Yard,Fla.,  removal  of  wreck  in  Schuylkill  River..  i,263;  n,1352 
Leech  Lake,  Minn.: 

Construction  of  reservoir  dam i,444;  ni,2309 

Operatinff  and  care  of  reservoir  dam i,445;  m,2322 

Survey  of  flowage  lines  of  reservoir i,451 

Zee,  I>ructUa  ^..  (schooner),  removal  of  wreck  of i,262;  n,1350 

Lee  Slough.  Fla.  (wtfApalachicola River) i,352;  ni,1769 

Leesville,  'East  Haddam,  Conn.,  bridge  across  Salmon  River  below i,  662 

Ledslation  of  Fifty-sixth  CongreaSySeoond  se8Bion,affecting  Corps  of  Engineers .    v,  3887 

LeMommeDieu Lake,  Minn,  (aee  Long  Prairie  River) i>451;  in,2361 

Lemon  Creek,  N.  Y.  {tee  Staten  Island-New  Jersey  channel) i,  215;  n,  1283 

XeoTiard, /emtma  (baige),  removal  of  wreck  of i,223;  n,  1247 

Levisa  Fork,  Big  Sandy  River,  Ky. : 

Final  report  on  survey  for  locks  and  dams i,496;  iv,2760 

Improvementof x»493;  iv,2742 
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Lewes,  Del.: 

CoDfitniction  of  iron  pier  in  Delaware  Bay  near i»236;  ii,1828 

Improvement  of  waterway  to  Chinooteagae  Bay,  Ya i,  260;  n,  1348 

Lewee  River,  Del.  (fa  BroadkiU  Creek) i,260;  n,1347 

Lewes  Biver  Improvement  Company  (iee  Broadkill  Creek) i,  260;  ii,  1347 

Lewis  Biver,  Wash: 

Bridge  at  Laoenter i,661 

Dre^^;ing  plant  for  use  on  (•«  Columbia  Biver) i,640;  v,3575 

Improvement  of i,638;  y,3572 

lickins  Biver,  Ky.,  survey  of i,476;  iy,2670 

little  Assawaman  Bay,  DeL,  improvement  of  waterway  via i,  260;  n,  1348 

Little  Calnmet  River,  111.: 

Bridge  at  Biverdale 1,664 

Snrvev  for  waterway  via i|534;  rv,3048,3058 

Little  Harbor,  N.  H.,  improvement  of  harbor  of  refoge i,  137;  n,  1041 

Little  Hell  Gate,  New  York  Harbor,  N.  Y.,  bridge  across 1,665 

Little  Kanawha  Biver,  W.  Ya. : 

Improvement  of i,486;  iv,2723 

Operating  and  care  of  lock  and  dam i>487;  rv,2724 

Little liad  Biver,  (ja.,  improvement  of  waterway  via i,  332;  u,  1653 

Little  Namgansett  Bay,  R.  I.  and  Conn,  (tee  Plawcatack  River) i,  175;  n,  1159 

Little  Pedee  River,  S.  C,  improvement  of i,  311;  n,  1676 

Little  Pigeon  River,  Tenn.,  unprovement  of i»^7;  iii,2454 

Little  River,  La.  (j«  Red  River) 1,412;  iii,2Q25 

Little  Rock,  Ark.    See  Arkansas  River. 

Little  Sarasota  Ba;^  Fla.  (ta  Sarasota  Bay) i,344;  m,1763 

*  of  narb 


Little8odasBay,N.  Y.,  improvement  of  narbor i,595;  rv,l___ 

Little  Tallahatchie  River,  Miss.  (#60  Tallahatchie) i,422;  iii,2067 

little  T^nnesBee  River,  Tenn.: 

Bridge  near  Niles  Ferry i,  668 

Examination  and  survey  np  to  andindndingAbrams  Creek.  i,469;  in,  2491, 2496 

Little  Traverse  Bay,  Mich,  (tee  Petoskey  Harbor) i,553;  iv,3129 

Locks.    See  Canals  and  Waterways. 

Logan,  General,  statue  of i,676;  v,3689 

Long  Bridge,  Potomac  Biver,  D.  C,  rebuilding  of i>275;  n,1399 

Long  Island  C^ty,  N.  Y.,  bridge  across  East  River  to  Sixtieth  street,  New 

Yorkaty i,665 

Long  Island  Sound,  N.  Y. : 

Defenses  of  eastern  entrance 1,6,17,747 

Bemoval  of  wreck  off  Port  Chester i,223;  n,1246 

Long  Prairie  River,  Minn.,  examination  of,  and  its  sources i,  451;  ni,  2361 

Long  Sault  Island,  St  Lawrence  River,  N.  Y.,  examination  and  survey 

at 1,599;  iv,3389,3391 

Lon^TomRiver,  Greg.,  improvement  of i,630;  v,3549 

Lorain  Harbor,  Ohio,  improvement  of i»577;  rv,8241 

Louise  Lake,  Minn,  (tee  Long  Prairie  River) i»451;  m,2861 

Louisiana,  removal  of  water  hyacinths  from  waters  in i,395;  ni,1906 

Louisville,  Ky.: 

Improvement  of  Ghio  River  at i,496;  iv,2783 

Gperating  and  care  of  Louisville  and  Portland  Canal i,  499;  iv,  2791 

Removal  of  wreck  in  Louisville  and  Portland  Canal i,505;  iv,2816 

Louisville  and  Nashville  Railroad  Company,  bridge  of ..^ i,665 

Louisville  and  Portland  Canal,  Ky. : 

Enlargement  of i,496;  iv,278S 

Gperating  and  care i,499;  iv,2791 

Removal  of  wreck i,505;  rv,2816 

Loutre,  Pass  a,  Mississippi  River,  La. : 

Closing  crevasse  in i,382;  in,  1877 

Constructing  sill  across *i,383;  ni,1878 

Lowell,  Ghio,  bridge  across  Muskingum  River  Canal,  above i,660 

Lower  Machodoc  Creek,  Va.,  improvement  of i>281;  n,1410 

Lubec  Channel  and  Harbor,  Me. : 

Harbor  Imes i,118;  n,1018 

Improvement  of  channel h^^t  n,988 

Ludington  Harbor,  Mich.,  improvement  of i,548;  iv,S112 

Lumber  mattress,  use  of,  for  subaqueous  bank  protection iii,  2212 

Lumberton  Branch,  Rancocas  River«  N.  J.,  improvement  of i,  238;  n,  1327 
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Lynn  Harbor,  Mass. : 

Examination  and  survey 1,169;  n,  1092, 1093 

Improvement  of i,160;  n,1075 

Lynn  Haven  Inlet  Va.,  bridge  across i,666 

JjytUe,  JS^kriam  (sloop),  removal  of  wreck  of 1,272;  u,ld91 

M. 

McGonnelsville,  Ohio,  bridge  across  Muskingum  River i,666 

McDonaldf  Charley  (steamboat),  removal  of  wreck  of i,  478;  iv,  2646 

Jfocedonia  (steamship) ,  removal  of  wreck  of i,223;  ii,  1247 

Ma^n  Bavou,  La.,  improvement  of i)419;  iii,2046 

Maggie  (scnooner),  removal  of  wreck  of,  in  North  Point  Creek,  Patapsco 

River,  Md 1,272;  ii,1390 

Maagie  (idoop),  removal  of  wreck  of^  in  Cambridge  Harbor,  Md i,  272;  ii,  1391 

Mahon  (Harbor)  River,  Del.,  examination  of i,263;  ii,1358 

Main  Ship  Channel,  New  York  Harbor,  N.  Y.,  improvement  of i,  224;  ii,  1285 

Maine,  defenses  on  coast  of 1,6,7,13,697,911 

Maiden  River,  Mass.,  improvement  of i|151;  ii,  1077 

Mall,  the.  Washington,  D.  C,  improvement  of,  including  its  connection 

witn  Potomac  and  Zoological  parks i,676;  v,3689 

Malta,  Ohio,  bridse  across  Muskingum  River 1,666 

Mamaroneck  Harbor,  N.  Y.,  improvement  of i,  199;  n,1200 

Manasquan  Rivor.  N.  J.,  improvement  of i,222;  n,1245 

Manatee  River,  Fla.,  improvement  of i,345;  ni,1766 

Manchac  Bayou,  La.,  improvement  of i,381;  m,1875 

Manchester  Harbor,  Mass.,  improvement  of i|144;  n,1061 

Mandan,  N.  Dak.,  ice  harbor  in  Missouri  River  near i,  452, 456;  iii,  2378, 2877 

Manhattan  Borough.  New  York  City,  N.  Y.    See  New  York  Harbor. 
Manila,  Philippine  Islands,  report  upon  work  of  department  of  city  public 

works  and  water  supply i,  683, 684 

Manistee  Harbor,  Mich.,  improvement  of i,549;  iv,8116 

Manitowoc  Harbor  and  River,  Wis. : 

Bridge  to  connect  State  and  Center  streets i,662 

Examination  for  harbor  of  refuge i)527;  rv,2978 

Improvement  of i,620;  iv,2928 

Manokm  River,  Md. : 

Improvement  of i|270;  ii,  1387 

Removal  of  wreck i|272;  n,1390 

Mantua  Creek,  N.  J.,  improvement  of i|241;  ii,1330 

Maps: 

Military  and  other 1,683,686;  v,3799 

Northern  and  Northwestern  Lakes 1,677,681;  v,3761 

Marblehead  Harbor,  Mass.,  repair  of  sea  wall i,145;  n,1052 

Marcushook,  Pa.,  improvement  of  ice  harbor  in  Delaware  River i,  285;  n,  1322 

Marietta,  Ohio: 

Bridge  of  Ohio  River  Bridge  and  Ferry  Company  across  Ohio  River 

between  Williamstown,  W.  Va.^  and i,660 

Bridge  of  Williamstown  and  Marietta  Bridge  and  Transportation  Com- 
pany between  Williamstown,  W.  Va.,ana i,661 

Marinette,  Wis.  (tee  Menominee  Harbor  and  River) i,516;  iv,  2908, 2909^ 

Marion,  Mass.,  bridge  across  Weweanititt  River i,667 

Marquette  Bay  and  Harbor,  Mich. : 

Construction  of  harbor  of  refuge  in  bay i,513;  iv,2879 

Improvement  of  harbor i,512;  iv,2877 

Water  levels i,681;  v,3776 

Marouette  County,  Wis.,  bridge  across  Fox  River  in i,664 

Marthas  Vineyard,  Mass   improvement  of  Vineyard  Haven  Harbor. .  i,  162;  ii,  1115 

Marim  (schoonerj,  removal  of  wreck  of i,670;  iv,3198 

Martins  Creek,  Miss.,  bridge  across  Yalobusha  River  at  month  of i,  660 

Mary  Lake,  Minn,  (tee  Long  Prairie  River) i|451;  in,2361 

ifa»co<  (steamer),  removal  of  wreck  of i,363;  in,1793 

Maasachusetts.  State  of: 

Bridges  of ,  across  Weweanititt  River i,667 

Defenses  of  southeast  coast  of 1,6,16,735 

Massena,  N.  Y.,  examination  and  survey  of  Grass  River  up  to. .  i,  599;  rv,  3377, 3384 

Massena  Canal,  N.  Y.  (Me  Grass  aruf  St  Lawrence  rivers) i,599;  iv,  3389, 3391 

Matanxas  River,  Fla.  (tee  St  Augustine  Harbor) i,838;  n,1741 
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Matawan  Creek,  N.  J.j  improvement  of..... i»219;  n,  1240 

Mattaponi  River,  Va.,  improvement  of i,287;  n,  1419 

Mattituck  Harbor, N.Y., improvement  of i»201;  n,  1205 

Mattress,  lumber,  use  of,  for  subaqueous  bank  protection m,  2212 

Maumee  Bay  and  River,  Ohio: 

Bridges  across  river,  near  Toledo 1,667 

Engineering  methods  used  in  improvement  of iv,3213 

Improvement  of  Toledo  Harbor i,672;  iv,  3218 

Maumee  Railway  Bridge  Company,  bridges  of i,667 

Maysville,  Ky.,  examination  and  survey  of  Ohio  River  for  harbor  of  refuge 

(ice harbor)  at i,477;  iv,2670,2675 

Meadawbrook  fcanal  boat),  removal  of  wreck  of i,  263;  n,  1352 

Memorial  Brioge,  across  Potomac  River  at  Washington,  D.  C i,  670;  v,  3648 

Memphis  HarlK>r,  Tenn.  iue  Mississippi  River  Commission) i,  657;  8.,  3, 32 

Menaaha,  Wis.,  bridges  of  dty  of i,668 

Menekaunee,  Wis.  {tu  Menominee  Harbor  and  River) i,  515;  iv,  2908, 2909 

Menominee  Harbor  and  River,  Mich,  and  Wis. : 

Improvement  of  harbor i,515;  rv,2908 

Improvement  of  river i,515;  iv,2909 

Merced  County, CaL, bridge  of i,666 

Mermentau  River,  La. ,  improvement  of,  induding  tributaries i,  392 ;  in,  1901 

Merrimac  River,  Mass. : 

Improvement  of i,139;  ii,  1044 

Improvement  of  Newbujyport  Harbor i»138;  n,  1043 

MethodiB,  engineering.  8u  Engmeering  metiiods. 
Mexico,  Gulf  of: 

Removal  of  water  hjracinths  from  Florida  tributaries i»341;  u,  1746 

Removal  of  water  hvadnths  from  Louisiana  tributaries i,  395;  in,  1906 

MeyerSf  Edward  L,  (canal  boat),  removal  of  wreck  of. i,  262;  n,  1352 

Mianus  River,  Conn.,  improvement  of i,  195;  ii,1186 

Michigan  City  Harbor,  Ind. : 

Improvement  of  inner  harbor i,534;  rv,3074 

Improvement  of  outer  harbor 1,534,535;  rv,  3075 


Michigan.  Lake: 

See  aUo  Northern  and  Northwestern  Lakes. 


Canal  to  Stuif;eon  Bay,  construction  of  harbor  of  refuge i,  518;  rv,  2922 

Canal  to  Sturgeon  Bay,  examination  and  survey i,  527;  iv,  2970, 2973 

Canal  to  Sturgeon  Bay, improvement  of i,517;  iv,2914 

Canal  to  Sturgeon  Bay, operating  and  care i,518;  rv,2919 

Canal  to  Sturgeon  Bay, removal  of  wreck i,527;  rv,2970 

Water  levels i,681;  v,3776 

Waterway  to  MiasisBippi  River,  examination  for,  with  plan  and  estimate 

(act of  1900) 1,534;  iv,3058 

Waterway  to  MissisBippi  River,  survey  for  (act  of  1899) i,  534;  rv,  3048 

Milan,  111.: 

Construction  of  canal  around  Rock  River  at i,532;  rv,3014 

Operating  and  care  of  canal  around  Rock  River  at i,442;  ni,2291 

Milfoni  Haven  Harbor,  Va.,  improvement  of i>284;  ii,1415 

Military  divisions  and  aepartments: 

Operations  of  Engineer  Department  in  the  Philippines i,  43, 975 

ReconnaiflBances  and  explorations i,683;  v,3799 

Mill  River,  New  Haven,  Conn.  (««  New  Haven) i,182;  n,1170 

Mill  River,  Stamford,  Conn.  (Mtf  Stamford) i,194;  u,1184 

Miltona  Lake,  Minn,  (see  Long  Prairie  River) i)451;  ni,2S61 

Milwaukee  Bay,  Harbor,  and  Kiver,  Wis.: 

Bridge  across  river  at  Chestnut  street i,661 

Conrtruction  of  harbor  of  refuge  in  bay i,  522;  iv,  2936 

Examination  of  harbor i»527;  iv,2981 

Improvement  of  harbor i,  523;  iv,  2989 

Water  levels i,681;  v,3776 

Mina  Lake,  Minn,  (tee  Long  Prairie  River) ii  451;  in,  2361 

Mines,  submarine 1,12,38,696 

Minim  Creek-Estherville  Canal,  S.  C.  («ee  Santee  River) i,  316;  ii,  1587 

Mining,  hvdraulic,  in  California i,656;  v,8625 

Minneapolia,  Minn.: 

BridjB;e  of  Chica^,  Milwaukee  and  St  Paul  Railway  Company  acrofls 

Mississippi  River  near i,W 

Bridges  <n  Wisconsin  Central  Railway  Company  at  Nicollet  and  Boom 
ialuidanear... i»007 
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Minnesota  Biyer,  Ifinn.: 

Improyement of i»447;  m,2334 

Survey  of  Big  Stone  and  Traverse  lakes  for  reservoir  dams  to  improve 

navirationon i i,460;  m,2342 

MispUlion  Kiver,  Del.: 

Examination  and  survey.  4> i|264;  n,  1385, 1368 

Improyement  of i,257;  ii,  1345 

MissisBippi  River: 

Beecnridge,  111.,  prevention  of  break  at i,438;  in,2198 

Boom  Island,  Minn.,  bridge  at i,667 

Brainerd,  Minn.,  to  Sandy  Lake  dam,  survey  from i|451;  in,  2343 

Oaruthersville,  Mo.  {see  MisBissippi  River  Commission) i,  657;  S.,  3, 32 

Delta  Point,  La.  {tee  Mississippi  Kiver  (Commission) i,  657;  S.,  3, 32 

Des  Moines  Rapios  Oanal  and  dry  dock,  operation  and  care i,  441;  in,  2284 

Dredge  and  snag  boats  above  Missouri  River,  operation  of i,  440;  in,  2231 

Dredge  and  snag  boats  below  Missouri  River,  operation  of i,  434;  in,  2166 

Dredge  boats  for  passes  of i,383;  in,  1878 

Dubuoue,  Iowa,  bridge  near  Ea^le  Point i,660 

#  £agleJPomt,  Dubocjue,  Iowa,  bndge  near i,660 

Gauging  at  St  Louis,  Mo in,2199 

GdugingatSt  Paul,  Minn i,449;  iii,2340 

Gauging,  indudins  principal  tributaries h^^^'  '^^>  ^^^)  ^' >  ^y  ^f  ^^^ 

Greenl^  Bend,  111.,  prevention  of  break  into  Cache  Kiver i,  438;  in,  2198 

Greenville,  Miss,  (tee  Mississippi  River  Commission) i,  657;  S. ,  3, 32 

Hurrisonvule  Harbor,  ni.,  examination  of i,439;  m,  2226 

Head  of  Passes  to  headwaters, surveys  from i,657;  S.,3,32 

Head  of  Passes  to  Ohio  River,  improvement,  surveys,  etc i,  657;  S. ,  3, 32 

Helena,  Ark.  {see  Miasissippi  River  Commission) i,  657;  S.,  3, 32 

TTinkmAn^  Ky.,  to   Slougn  Tending,  Tenn.,  examination   and    sur- 
vey  1,434;  111,2155,2158 

Hopefleld  Bend  {see  Mississippi  River  Commission) i,  657;  S. ,  3, 32 

La  Crosse  Harbor,  Wis.,  improvement  of i>442;  in,2295 

Loutre, Pass  a, closing  crevasse  in i,382;  in,  1877 

Loutre,  Pass  a, constructing  sill  across i,383;  in,  1878 

Memphis,  Tenn.  {see  MissisBippi  River  Commission ) i,  657 ;  S. ,  3, 32 

Minneapolis,  Minn.,  bridges  near 1,662,667 

Minneapolis,  Minn. ,  to  St  Ptol,  improvement  from i,  448;  in,  2298 

Missouri  River,  above,  operation  of  snag  and  dredge  boats i,  440;  m,  2231 

Missouri  River,  below,  removal  of  snags  and  wrecks i,  434;  m,  2166 

Missouri  River  to  Ohio  River,  dischaige  measurements  at  St.  Louis,  Mo.  in,  2199 

Missouri  River  to  Ohio  River,  disk  anchor,  use  of in,2221 

Missouri  River  to  Ohio  River,  improvement  from i,  435;  ni,  2169 

Missouri  River  to  Ohio  River,  lumber  mattress  for  subaqueous  bank  pro- 
tection   m,2212 

Missouri  River  to  St  Paul,  Minn. ,  improvement  from i,  440;  ni,  2238 

Natchez,  Miss,  {see  Mississippi  River  Commission) i,  657;  S.,  3, 32 

New  Orleans,  La.,  defenses  of 1,6,30,842 

Now   Orleans,  La.,  improvement  at,  by  Mississippi   River  Commis- 
sion  1,657;  S.,3,32 

Nicollet  Island^inn..  bridges  at i,667 

Ohio  River  to  Head  of  Passes,  improvement,  surveys,  etc i,  657;  S.,  3, 32 

Ohio  River  to  Missouri  River,  dischaige  measurements  at  St  Louis,  Mo.  m,  2199 

Ohio  River  to  Missouri  River,  disk  anchor,  use  of in,  2221 

Ohio  River  to  Missouri  River,  improvement  from i,  435;  in,  2169 

Ohio  River  to  Missouri  River,  lumber  mattress  for  subaqueous  bank  pro- 
tection   111,2212 

Outlet, improvement  of i,383;  in,  1878 

Pass  a  Loutre,' closing  crevasse  in i,382;  in,  1877 

Pass  a  Loutre, constructing  sill  across i,383;  in,1878 

Passes  of  J  dredge  boats  for i,383;  in,  1878 

Plaquemme  Bayou,  La.,  construction  of  lock i,387;  m,  1890 

Pokegama  Falls,  Minn.,  construction  of  reservoir  dam i,  444;  in,  2309 

Pokegama  Falls,  Minn.,  operating  and  care  of  reservoir  dam i,  445;  in,  2322 

Pokegama  Falla  Minn.,  survey  of  fiowage  lines  of  reservoir i,  451 

Reeifoot  levee  mstrict  (Hickman,  Ky.,  to  Slough  Landing,  Tenn.),  ex- 
amination and  survey i,434;  in,  2155, 2158 

Reservoir  dams  at  headwaters,  constniction  of i,  444;  in,  2309 

Reservoir  dams  at  headwaters,   examination  of  Long  Prairie  River, 
Minn.,  and  its  sources i|451;  in,2361 
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MiBBiaaippi  Biyei^'Coiitinned. 

Beeervoir  dams  at  headwateiB,  ox)eratinff  and  caze •••  i,  445;  m,  2322 

Beaervoir  damB  at  headwaters,  survey  of  flowage  lines i,451 

St  Louis  Harbor,  Mo.,  discharge  measurements in,2199 

8t.  Louis  Harbor,  Mo.,  improvement  of i»438;  m,2108 

8t  Paul,  Minn.,  gauging  at ^ ,..  i,449;  in,! 

St  Paul,  Minn. ,  to  Minneapolis,  improvement  from i,  443;  m,  i 

St  Paul,  Minn.,  toMissoun  River,  improvement  from i,440;  iri,! 

Sandy  Lake  dam  to  Brainerd,  Minn.,  survey  from i»451;  iii,2S43 

Slough   Tending,   Tenn.,  to  Hickman^   Ky.,  examination '  and  sur- 
vey  1,434;  in,2155,2158 

Snag  and  dredge  boats  above  Missouri  Biver,  operation  of i,  440;  m,  2231 

Snags  and  wrecks  below  Missouri  Biver,  removal  of i,  434;  m,  2166 

South  Pass,  maintenance  of  channel  by  representatives  of  James  B. 

Eads 1,118,379;  ra,1865 

South  Pass,  maintenance  of  channel  by  United  States i,  385;  m,  1881  ' 

Southwest  Pass,  project  for  improvement  of i,  383, 384;  in,  1878 

Vicksbunr  HarDor,  Miss.,  improvement  of 1,421;  in,2052 

Vidalia,  La.  (se«  Mississippi  Kiver  Commission)  i|657;  S.,^32 

Water-level  oDservations  at  St  Louis,  Mo in,zi99 

Water-level  observations  at  St  Paul,  Minn i,  449;  ui,  2340 

Water-level  observations  on,  including  tributaries  .  i,  425;  m,  2072;  S.,  S,  45, 126 
Waterway  to  Lake  Michigan,  examination  for,  with  plan  and  estimate 

(actof  1900) 1,534;  iv,3058 

Waterway  to  Lake  Michigan,  survey  for  (act  of  1899) i,  534;  rv,  3048 

Wrecks,  etc.,  above  Missouri  Biver,  removal  of x,  440;  m,  2231 

Wrecks,  etc,  below  Missouri  Biver,  removal  of i,  434;  in,  2166 

Mississippi  Kiver  Commission it 657;  S.93,32 

Mississippi  Sound,  Miss.: 

Defenses  of i,  6, 28, 836 

Improvement  of  channel  from  Gulfport  to  Ship  Island  Harbor. .  i,  374;  m,  1846 

Improvement  of  Horn  Island  Harbor 1,371;  in,  1842 

Improvement  of  Ship  Island  Pass i,374;  in,  1848 

Missouri  Junction,  111.,  bridge  across  Kaskaskia  Biver i,667 

Missouri  Biver: 

Examination  of  Sioux  Biver,  S.  Dak.,  for  reservoir  dam i,  458;  m,  2395 

Improvement  from  Stubbs  Ferry,  Mont,  to  Sioux  City,  Iowa...  i,  452;  m,  2373 

Improvement,  survesrs,  etc.,  below  Sioux  Ci^,  Iowa i,658;  S.,  365, 382 

Plan  and  estimate  for  rectification  of,  at  St  Joseph,  Mo i,  452:  m,  2367 

Snamng  upper  river i,457;  in,  2391 

MissounBiver Commission i,658;  S.,365,382 

MobOe  County,  Ala.,  bridge  across  Dog  Biver  in 1,665 

Mobile  Harbor  and  Kiver,  Ala. : 

Defenses  of i,  6, 28, 886 

Examination  and  survey  of  bar  below  Fort  Moiigan i,  378;  m,  1854, 1856 

Improvement  of  harbor i,364;  ni,  1810 

Bemoval  of  wreck  in  river i,378;  ni,1853 

Moccasin  Biver  (Contentnia  Creek),  N,  C,  improvement  of i,  301;  n,  1488 

Mokelumne  Biver,  Cal.,  improvement  of i,  607;  iv,  3419 

Monmouth  County,  N.  J^  bridge  of i,663 

Monongahela  Biver,  W.  Va.  and  Pa. : 

Bridge  at  South  Tenth  street,  Pittsburg,  Pa i,662 

Bridge  between  Port  Vue  and  Jefferson,  Pa i,  661 

Construction  of  locks  and  dams  between  Morgantown  and  IWrmont, 

W.  Va 1,477;  iv,2679 

Improvement  at  Locks  Nos.  3  and  6 i,478;  iy,2683 

Improvement  of  Pittsbun:  Harbor i,480;  iv,2e97 

Operating  and  care  of  locks  and  dams i,479;  rv,2686 

Monroe,  Fort,  Va.: 

Defenses  of  Hampton  Boads 1,6,23,802 

Bemoval  of  wreck  off i,298;  u,1462 

Monroe  Harbor,  Mich.,  improvement  of i,571;  iy,3215 

Monuments: 

ToSergt.  Charles  Floyd i,687;  v,3827 

Washington  Monument,  District  of  Columbia i,  675;  v,  3689 

Moodus  and  East  Hampton  Bail  way  Company,  bridge  of i,  662 

3/borc,  £arry  (scow) ,  removal  of  wreck  of. 1,272;  n,1391 
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Moisan  Ouial,  Tex.: 

Improvement  of  {$u  GalveBton  ship  channel) if  404;  m,  1933 

Operating  and  care i,406;  in,  1937 

Moigan County,  Ohio,  hridffeof i,666 

Morgan,  Fort^  Mobile  Haroor,  Ala.,  examination  and  survey  of  bar  be- 
low  1,378;  in,  1864, 1856 

Mortar  batteries i,6,7,37 

Mosquito  Creek  Oanal,  S.  0.  (««  Santee  River) i,316;  n,1687 

Mound  City,  111.,  prevention  of  MisBissippi  River  from  breaking  into  Cache 

River  at i,438;  in,  2198 

Moundsville,  Wis.,  bridge  across  Fox  River  at i,664 

Mount  Desert,  Bar  Harbor,  Me.,  construction  of  breakwater i,  122;  ii,  991 

Mount  Hope  Bay.  Mass.,  improvement  of  Fall  River  Harbor i,  169;  n,  1134 

Mount  Pleasant  snore.  Charleston,  8.  C,  improvement  at i,  320;  n,  1598 

Mud  Lake,  Chicago,  111.,  bridge  across  West  Fork  of  South  Branch,  Chicago 

River,  at i,663 

Mud  Lake,  La.  (m6  Mermentau  River) i,392;  in,1901 

Mud  River,  Ga^  improvement  of  waterway  via i,332;  u,1653 

Mud  River,  S.  0.  {tee  Savannah-Beaufort  cnannel) i,  324;  n,  1628 

Murderkill  River,  Del.,  improvement  of i,254;  n,1342 

Muscle  Shoals  Canal,  Tennessee  River,  Ala.,  operating  and  care i,  466;  iii,  2440 

Muskegon  Harbor  and  River,  Mich. : 

Examination  of.  with  plan  and  estimate i,553;  rv,3131 

Improvementof I i,546;  iv,3103 

Muskiijgnm  County,  Ohio: 

Bridge  of,  across  Muskingum  River,  at  Zanesville  ( "  Y ''  Bridge) i,  659 

Bridge  of,  acroes  Muskingum  River  Canal,  at  Zanesville i,667 

Muskineum  Rivei^  Ohio: 

Briage  above  Lowell i,660 

Bri<^  at  McConnelsville  and  Malta i,666 

Bridge  at  Zanesville,  across  canal i,  667 

Bridge  at  Zanesvme("Y"  Bridge) i,659 

Improvementof i,  485;  rv,  2714 

Operating  and  care  of  locks  and  dams i,  485;  iv,  2714 

Mystic  River,  Conn.,  improvement  of i,  178;  ii,1162 

Mystic  River,  Mass.: 

Improvementof i,151;  n,1077 

Improvement  of,  below  mouth  of  Island  End  River i,  152;  n,  1078 

N. 

Nandua  Creek;  Va.,  improvement  of i,295;  n,1454 

Nansemond  River,  Va.,  improvement  of i,293;  n,1450 

Nantiooke  River,  Del.  and  Md.,  improvement  of i,  269;  n,  1384 

Nantucket,  Mass.,  construction  of  narbor  of  refuge i,  161;  n,  1112 

Napa  ^ver,  Cal.,  improvement  of i,609;  iv,3428 

Narragansett  Bay,  R.  I.: 

Defenses  of 1,6,16,735 

Examination  and  survey  of  Ohio  Reef  (Ledge) i,  175;  ii,  1154, 1156 

Improvementof i,  167;  n,1129 

Narra^nagus  River,  Me.,  improvement  of i|121;  n,989 

Nashville,  Tenn.: 

Improvementof  Cumberland  River  above it  462;  ni,2411 

Improvement  of  Cumberland  River  below i>461;  in,2407 

Natalbany  River,  La.  (aeeTickfaw) i,380;  m,1873 

Natchez  Harbor,  Miss.  (#60  Mississippi  River  Commission) i,657;  S.,3,32 

Nanset  Harbor,  Mass.,  removal  of  wreck i,159;  n,1091 

Navesink  River,  N.  J.  («« Shrewsbury) i,221;  n,1243 

Navigable  waters.    iSSe^  Bridges,  Rivers  and  harbors,  and  Wrecks. 

Navy  Department,  bridge  <n,  between  Portsmouth  Navy- Yard,  N.  H.,  and 

Kitkery,Me i,664 

NechesRiver,  Tex.,  improvementof  mouth i,896;  m,  1907 

Negro  Cut,  Indian  River  Inlet,  Fla.,  improvement  of i,  339;  n,  1742 

Neuse  River,  N.  C. : 

Improvementof i,302;  n,1492 

Improvement  of  waterway  between  Newbem  and  Beaufort i,  303;  11, 1493 

Neville  Island,  Ohio  River,  Pa. ,  bridge  across  back  channel  at i,  661 
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Newark  Bay.  N.  J.: 

Harbor  lines i,118,  n,1276 

Improvement  of  Staten  Island-New  Jersey  channel i>215;  n,  1233 

Removal  of  wreck  near  Comer  Stake  light i>223;  ei,1247 

Newark  Plank  Road  Company,  bridge  of i,6d6 

New  Bedford  Harbor,  Mass. : 

Bridge  across  Acushnet  River  to  Fish  Island i,665 

Defenses  of 1,6,16,736 

Improvement  of i,  163;  n,  1119 

Newbem,  N.  C; 

Examination  and  survey  of  Trent  River  at  and  above i,  310;  ii,  1645, 1550 

Improvement  of  Neuse  Kiver i,302;  n,1492 

Improvement  of  Trent  River i,302;  0,1490 

Improvement  of  waterway  to  Beaufort,  N.  C i,303;  n,1493 

Newburyport  Harbor,  Mass.,  unprovement  of iyl38;  u,1043 

Newfielos,  N.  H.,  bridge  of  town  of i,668 

New  Haven  Harbor,  Conn. : 

Construction  of  breakwaters i,183;  u^llTS 

Improvement  of ,  by  dredgdng i,  182;  n,  1170 

New  Jersey,  bridge  across  Hudson  River  between  Fifty-ninth  and  Sixtieth 

streets.  New  York  City,  and 1,659 

New  Jersey-Staten  Island  channel: 

Harbor  lines  in  Arthur  Kill i|118;  n,1279 

Improvement  of i,215;  n,  1233 

Removal  of  wreck  near  Comer  Stake  light i»223;  ii,  1247 

New  London  Harbor,  Conn: 

Defenses  of i,  17,747 

Improvement  of  (m6  Thames  River) i|178;  u,  1163 

Newmarket,  N.H.,  bridge  across  Exeter  River i,668 

New  Meadows  River,  Me.,  bridge  across 1,669 

New  Orleans  and  North westem  Railway  Company,  bridge  of i,660 

New  Orleans  Harbor,  La. : 

Defenses  of 1,6,80,842 

Improvement  of  (see  Mississippi  River  Commission  ) i,  657;  8. ,  3, 32 

Newport  Harbor,  R.  1. : 

Defenses  of i,  16, 735 

Improvement  of i,  170;  u,  1136 

Newport  River,  N.  C. : 

improvement  of  Beaufort  Harbor i,304;  n,  1495 

Improvement  of  waterway  between  Beaufort  and  New  River i,  304;  n,  1496 

Improvement  of  waterway  between  Newbem  and  Beaufort i,  303;  ii,  1493 

New  River,  N.C.: 

Improvement  of i,305;  u,  1497 

Improvement  of  waterway  to  Beaufort^  N.  C i,304;  n,  1496 

New  Shoreham,  Block  Island.  R.  I. : 

Constractlon  of  harbor  ot  refuge i,172;  ii,1141 

Improvement  of  Great  Salt  Pond I9I74;  n,1144 

Newtown  Creek,  N.  Y.: 

Bridge  between  Vernon  and  Manhattan  avenues.  New  York  City i,  667 

Improvement  of i»207;  n,1216 

New  Wnatcom,  Wash. ,  bridge  across  Whatcom  Creek  Waterway  at i,  663 

New  York  and  New  Jersey  Bridge  Company,  bridge  of i,659 

New  York  Connecting  Railroad  Company: 

Bridge  of,  acrossEast  River  at  Hell  Gate,  near  Astoria i,664 

Bridge  of,  across  Little  Hedl  Gate  and  Bronx  Kills i,665 

NewYoAHarbor,  N.  Y.: 

Ambrose  Channel,  improvement  of i,224;  ii,1285 

Arthur  Kill,  harbor  lines 1.II8;  11, 1279 

Arthur  Kill,  improvement  of    (see  Staten   Island-New  Jersey  chan- 
nel)   1,215;  n,1233 

Astona,  bridge  across  East  River  at  Hell  Gate,  near i,664 

Bay  Ridge  Channel,  improvement  of i»226;  n,1291 

BajTside  Channel,  improvement  of i*224;  ix,1285 

Blackwells  Islana,  bridge  across  East  River  at i,665 

Bronx  Kills,  bridge  across i,665 

Bronx  River,  bridge  at  Westchester  avenue i,664 

Bronx  River,  harbor  lines i,  118;  n,  1266 
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New  York  Harbor,  N.  Y. — (Continued. 

Bronx  River,  improvement  of i,201;  ii,1203 

Battermilk  Channel,  examination  and  survey i,  229;  ii,  1299, 1303 

Buttermilk  Channel,  improvement  of i,  226;  ii,  1291 

Buttermilk  Channel,  removal  of  wreck i,  229;  ii,  1299 

College  Point,  East  River,  harbor  lines ii  119;  "i  1305 

Communipaw  Channel,  removal  of  wreck  in i,  223;  ii,  1247 

Corner  Stake  light,  Newark  Bay,  removal  of  wreck  near x,  223;  ii,  1247 

Defenses  of 1,6,19,767,917 

East  (Ambrose)  Channel,  improvement  of i,  224;  ii,  1285 

East  River,  bridge  at  Blackwells  Island,  from  60th  street  to  Long  Island 

City. 1,665 

East  River,  bridge  at  Hell  Gate,  near  Astoria i,  664 

East  River,  bridge  at  Little  Hell  Gate  and  Bronx  Kills i,  665 

East  River,  harl^r  lines  at  College  Point i,  119;  ii,  1305 

East  River,  improvement  of i,  205;  ii,  121 1 

East  River,  improvement  of  Wallabout  Channel i,  208;  ii,  1218 

East  River,  removal  of  wreck  off  Greenpoint i,  223;  ii,   248 

Ellis  Island,  removal  of  wrecks  near i,  223;  ii,  1248 

Flushing  Bay,  improvement  of i,  204;  ii,  1210 

FortTotten,  post  of i,  38, 927 

Gedney  Channel,  improvement  of i,  224;  ii,  1285 

Governors  Islana,  enlargement  .of i,  228;  ii,  1298 

Gowanus  Bay  and  Canal,  improvement  of i,  226;  ii,  1291 

Gowanus  Creek  Channel,  improvement  of i,  227;  ii,  1296 

Greenpoint,  N.  Y.,  removal  of  wreck  off i,  223;  ii,  1248 

Guttenber^,  N,  J.,  harbor  lines i,  118;  ii,  1273 

Harlem  River,  bridge  between  145th  and  149th  streets i,  663 

Harlem  River,  improvement  of i,  206;  ii,  1214 

Hell  Gate,  East  River,  bridge  at,  near  Astoria i,  664 

Hell  Gate,  East  River,  improvement  of i,  205;  n,  121 1 

Hudson  River,  bridge  across,  between  59th  and  60th  streets i,  659 

Hudson  River,  harbor  lines  at  Guttenberg,  N.  J i,  118;  ii,  1 273 

Improvement  of i,  224;  ii,  1 285 

Kill  van  Kull  (see  Staten  Island-New  Jersey  channel ) i,  215;  ii,  1233 

Lemon  Creek  (see  Staten  Island-New  Jersey  channel) i,  216;  ii,  1233 

Little  Hell  Gate,  bridge  across i,665 

Long  Island  City,  bridge  across  East  River  to  60th  street i,  665 

Main  Ship  Channel,  improvement  of i,  224;  n,  1285 

Narrows  to  the  sea,  improvement  from i,  224;  n,  1285 

Newark  Bay,  improvement  of  Staten  Island-New  Jersey  channel  i,  215;  ii,  1233 

Newark  Bay,  removal  of  wreck  near  Comer  Stake  light i,  223;  ii,  1247 

New  Jersey-Staten  Island  channel,  harbor  lines  in  Arthur  Kill. . .  i,  118;  ii,  1279 

New  Jersey-Staten  Island  channel,  improvement  of i,  215;  ii,  1233 

New  Jersey-Staten  Island  channel,  removal  of  wreck i,  223;  ii,  1247 

Newtown  Creek,  bridge  across i,  667 

Newtown  Creek,  improvement  of i,  207;  ii,  1216 

Red  Hook  Channel,  improvement  of i,  226;  ii,  1291 

Sandy  Hook,  N.  J.,  removal  of  wreck  at i,  229;  ii,  1299 

Spoyten  Duyvil  Creek  («j«  Harlem  River) i,206;  ii,12l4 

Staten  Island-New  Jersey  channel,  harbor  lines  in  Arthur  Kill. . .  i,  1 18;  ii,  1279 

Staten  Island-New  Jersey  channel,  improvement  of i«  2 15 ;  ii,  1 233 

Staten  Island-New  Jersey  channel,  removal  of  wreck i,  223;  ii,  1247 

Staten  Island  Sound  (Arthur  Kill),  harbor  lines i,  118;  ii,  1279 

Staten  Island  Sound  (Arthur  Kill),  improvement  of  {see  Staten  Island- 
New  Jersey  channel ) i ,  21 5 ;  ii ,  1 233 

Supervision  of i,656;  v,3607 

Totten,  Fort,  post  of i,  38, 927 

Wallabout  Channel,  improvement  of i,  208;  ii,  1218 

Willets  Point 1,38,41,42,927 

Niagara  River,  N.  Y.: 

Buffalo  Harbor,  improvement  of i,  587;  iv,  3305 

Erie  Basin  and  Black  Rock  Harbor,  examination  and  survey  of  I^ke 

Erie  entrance i,592;  iv,  3342, 3346 

Erie  Basin  and  Black  Rock  Harbor,  harbor  lines i,  119;  iv,  3349 

Erie    Basin    and    Black    Rock    Harbor,    improvement    of    Buffalo 
entrance i,689;  iv,3324 
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Niagara  River,  N.  Y. — Continued. 

North  Tonawanda  to  Lake  Erie,  including  Tonawanda  Harbor,  improve- 
ment from 1, 590;  rv,  3335 

Surveys  {see  Northern  and  Northwestern  Lakes ) i,  677 ;  v,  3761 

Tonawanda  to  Port  Day,  improvement  from i,  591 ;  iv,  3340 

Nicollet  Island,  Mississippi  River,  Minn.,  bridges  at i,  667 

Niles  Ferry,  Little  Tennessee  River,  Tenn. ,  bridge  near i,  668 

Nisbet,  W.  F,  (steamboat),  removal  of  wreck  of i,  473;  rv,  2646 

Nomini  Creek,  Va.,  improvement  of i,  279;  n,  1409 

Nooksak  River,  Wash.  (««  Puget  Sound) i,645;  v,8581 

Norfolk  Harbor,  Va.: 

Defenses  of  Hampton  Roads i,  6, 23, 802 

Examination   and   plan   and   estimate   for   improvement   at  Pinner 

Point 1,299;  n,  1463, 1466 

Improvement  of,  and  its  approaches i,  292;  n,  1447 

Improvement    of    waterway    to    Albemarle    Sound,    via    Currituck 

Sound 1,297;  n,1457 

Lnprovement  of  waterway  to  sounds  of  North  Carolina,  via  Pasquotank 

River i,296;  n,1455 

Improvement  of  Western  Branch,  Elizabeth  River i,  293;  n,  1449 

NorriSf  I.  W.  (schooner),  removal  of  wreck  of i,263;  u,  1352 

North  Branch,  Chicago  River,  111.: 

Bridge  across,  at  Cly bourn  place,  Chicago.... i,663 

Bridge  across  canal  at  Division  street,  Chicago,  construction  of i,  666 

Bridge  across  canal  at  Division  street,  Chicago,  reconstruction  of i,  662 

Bridge  across  canal  at  Goose  Island,  Cherry  street,  Chicago i,  665 

Improvement  of i,  529;  rv,  2992 

North  Carolina,  defenses  of  coast  of i>  6, 24, 812, 921 

North  Carolina  Cut,  N.  C. ,  improvement  of  waterway  via i,  297 ;  ii,  1457 

Northeast  Branch,  Cape  Fear  River,  N.  C,  improvement  of i,  306;  ii,  1500 

Northern  and  Northwestern  Lakes: 

Commercial  statistics,  Sault  Ste.  Marie  canals,  Mich i,  565;  iv,  3173 

Defenses  of i,  32, 854 

Engineering  methods  used  at  harbors  on  Lake  Erie  west  of  Erie,  Pa rv,  3213 

Improvement  of  channels  in  waters  connecting i,  563;  iv,  3157 

Notes  on  rock  found  in  vicinity  of  Duluth,  Minn iv,2883 

Surveys  and  charts 1,677,681;  ^,3761 

Water  levels i,681;  ▼,8776 

Waterways  to  Atlantic  Ocean,  disbursements  for  examinations  and  sur- 
veys        1,118 

North  Fork,  Skagit  River,  Wash,  (we  Puget  Sound; i,646;  v,3581 

North  Hero  Island,  Lake  Champlain,  Vt,  improvement  of  channel  between 

South  Hero  Island  and i,  146 

North  Landing  River,  Va.  and  N.  C,  improvement  of  waterway  via. .  i,  297;  ii,  1457 

North  Point  Creek,  Patapsco  River,  Md.,  removal  of  wreck i,  272;  n,  1390 

North  (Tolomato)  River,  Fla.  (see  St  Augustine  Harbor) i,  338;  u,  1741 

North  River,  N.  Y.    See  Hudson  River  and  New  York  Harbor. 

North  River,  N.  C,  improvement  of  waterway  via i,  297;  n,  1457 

North  River,  Wash.  («e«  WUlapa  River) i,641;  v,3577 

North  Tonawanda,  N.  Y.  (ace  Tonawanda) i,590;  iv,3335 

Norwalk  Harbor,  Conn.,  improvement  of i,  191;  ii,  1181 

Norwich  Harbor,  Conn,  (sec  Thames  River) ii  178;  ii,  1163 

Noxubee  River,  Miss.,  improvement  of i,370;  ni,1640 

O. 

Oak  Creek,  Wis.  {aee  South  Milwaukee  Harbor) 1,523;  iy,2942 

Oakland  Harbor,  Cal. : 

Defenses  of  San  Francisco 1,6,33,860 

Examination  and  survey i,613;  rv,3434,3445 

Improvement  of i,605;  iv,3413 

Obion  River,  Tenn. : 

Bridge  near  Lanes  Ferry i,667 

Improvement  of i,458;  in,2403 

Occoquan  Creek,  Va.,  improvement  of i,  278;  n,1467 

Ocmulgee  River,  Ga.,  improvement  of 1,330;  ii,1646 

Oconee  River,  Gra.,  improvement  of i,329;  n,l644 
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Oconto  Harbor,  Wis.,  improvement  of i,516;  iv,2910 

Ocracoke  Inlet,  N.  C. : 

Examination  and  survey  of  waterway  from  South  Mills  to  and  includ- 
ing   1,299,309;  n,1611 

Improvement  of i,  299;  n,  1484 

Odessa  Landinffj  Appoquinimink  River,  Del.,  removal  of  wreck i,  263;  n,1352 

Office  of  the  Chief  of  Enffineers,  officers  on  duty  in i,688 

Osdensbura  Harbor.  N.  Y.,  improvement  of i,  698;  iv,  3374 

Onio   Reef  (Ledge),    Narragansett  Bay,    R.  I.,    examination   and   sur- 
vey  1,175;  n,  1164, 1166 

Ohio  River: 

Allegheny  City^  Pa.,  harbor  lines i>110;  iv,2709 

Bridge  at  Bellaire,  Ohio,  and  Benwood,  W.  Va i,  660 

Bridge  at  Ironton,  Ohio,  and  Ashland,  Ky i,  660 

Bridge  at  Neville  island,  Pa.,  across  bock  channel i,  661 

Bridge  at  Parkersburg,  W.  Va i,664 

Bric^  of  Ohio  Riv6r  Bridge  and  Ferry  Company  between  Williams- 
town,  W.  Va.,  and  Marietta,  Ohio i,660 

Bridge  of  Williamstown  and  Marietta  Bridffe  and  Transportation  Com- 
pany between  Williamstown,  W.  Va.,  ana  Marietta,  Ohio i,  661 

Davis  Island  dam.  Pa.,  operating  and  care i,  473;  iv,  2657 

Falls  at  Louisville,  Ky..  improvement  of i,  496;  iv,  2783 

Gauging  (wtf  Mississippi  River) i,425;  in,  2072;  8.,  8, 46, 126 

Improvement  by  open-channel  work i,  470;  rv,  2597 

Inmana  Chute,  Louisville,  Ky. ,  improvement  of i,  496;  rv,  2783 

Louisville  and  Portland  Ouial,  enlargement  of i,  496;  iv,  2783 

Louisville  and  Portland  Canal,  operating  and  care i,  499;  iv,  2791 

Louisville  and  Portland  Canal,  removal  of  wreck i,  505;  iv,  2816 

Marietta,  Ohio,  to  the  Big  Miami,  survey  from i«  472;  rv,  2608 

Maysville,  Ky.,  examination  and  survey  for  harbor  of  refuge  (ice  har- 
bor} at 1,477;  IV, 2670,2676 

Movaole  dams,  construction  of i,  474;  rv,  2661 

Pittsburg  Harbor,  harbor  lines  at  Allegheny  City i,  119;  iv,  2709 

Pittsbui^  Harbor,  improvement  of i,  480;  rv,  2697 

Sand  IsUnd,  Ky.,  examination  relative  to  purchase  of i,  606;  rv,  2817 

Snag  boat,  operation  of i,  473;  rv,  2646 

Wr«A  in  Louisville  and  Portland  Canal,  removal  of i,  605;  rv,  2816 

Wrecks,  removal  of  certain i|473;  rv,2646 

Ohio  River  Bridge  and  Ferry  Company,  bridge  of i,  660 

Oil  City,  Pa.,  bridge  across  Allegheny  River  between  Franklin  and i,  663 

Oil  City,  Rouseville  and  Franklm  Railroad  Company,  bridge  of i,  663 

Oil  City  Station  Railway  Company,  bridge  of i,  663 

Okanogan  River,  Wash.,  improvement  of i,  662;  v,  8590 

Okaw  (Ejiskaskia)  River,  111.,  bridge  across i,  667 

Okechobee  Lake,  Fla. ,  examination  and  survey  of  waterway  via i,  350 

Oklawaha  River,  Fla.,  improvement  of i,  338;  ii,1740 

Old  Orchard  Shoal  light,  Raritan  Bay,  N.  J.,  removal  of  wreck  near .  i,  223;  n,  1247 
Old   Plantation   light-house,  Chesapeake   Bay,  Va.,    removal   of   wreck 

near i,298;  n,1462 

Old  Tampa  Bay,  Fla.  («««  Tampa  Bay) i,345;  iii,1756 

Olympia  Harbor,  Wasn.,  improvement  of i, 645;  v,  3582 

OntanoLake: 

See  aho  Northern  and  Northwestern  Lakes. 

Water  levels i,681;  v,3776 

Ontonagon  Harbor,  Mich.,  improvement  of i,  610;  iv,  2865 

Orange  Mills  Flats,  St  Johns  River,  Fla.,  improvement  at i,  336;  n,  1737 

Ordnance.    See  Fortifications. 
Osag^e  River,  Mo. : 

flstimate  of  cost  of  completing  Lock  and  Dam  No.  1,  at  Brenneckes 

Shoals 1,452;  iii,2369 

Improvement  bv  Missouri  River  Commission i,  658;  S.,  365, 382 

Oswegatchie  River,  N.  Y.  {see  Ogdensburg  Harbor) i,  698;  rv,  3374 

Oswego  Harbor,  N.  Y.: 

Improvement  of i,  695;  rv,  3365 

Water  levels i,681;  v,3776 

Otter  Creek,  Vt.,  improvement  of i,148;  ii,ia'S4 

Otter  Tail  Lake  and  River,  Minn.,  survey  for  reservoir  dam i,  450;  in,  2341 
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Ouachita  River,  Ark.  and  La. : 

Examination  of  Camden  Harbor,  Ark i,  425;  m,  2090 

Improvement  of i,415;  111,2034 

P. 

Pagan  River^a.,  examination  and  survey i,299;  11,1474,1477 

Palmbeach,  ila.,  bridfjje  acroes  Lake  Worth i,667 

Pamlico  River,  N.  C: 

Harbor  lines  at  Washington i,119;  n,1570 

Improvement  of i,301;  ii,  1487 

Pamlico  Sound,  N.  C. : 

Examination  and  survey  of  waterway  via 1,299,309;  n,  1611 

Improvement  of  waterway  to  Norfolk,  Va i,  296;  n,  1455 

Pamunkey  River,  Va.,  improvement  of i,  288;  n,  1421 

Parkersbuig,  W.  Va.,  bridge  across  Ohio  River  at 1 i,  664 

Parks,  pubucj  District  of  Columbia i,675;  v,3689 

Pascagoula  River,  Miss. : 

Improvement  above  mouth  of  Dog  River i,  371;  in,  1840 

Improvement  below  mouth  of  Dog  River i,  371;  m,  1842 

Pasquotank  River,  N.  C. : 

Examination  and  survey  of  waterway  via i,  299, 309;  n,  1511 

ImTOOvement  of  waterway  via i,296;  ii,1455 

Passaic  Kiver,  N.  J. : 

Bridgeacross i,666 

Improvement  of i,  214;  n,  1231 

Pass  a  Loutre,  Mississippi  River,  La. : 

Closing  crevasse  in i,  382;  m,  1877 

Constructing  sill  across i,383;  in,1878 

Patapsco  River.  Md.: 

Defenses  01  Baltimore 1,6,22,784 

Estimate  of  cost  of  deepening  and  widening  channel  of  Curtis  Bay,  and  of 

main  ship  channel  of  Baltimore  Harbor  and i,  273;  ii,  1394 

Improvement  of,  and  channel  to  Baltimore i|264;  u,1374 

Improvement  of  channel  to  Curtis  Bay i,  265;  n,  1379 

Improvement  of  harbor  at  southwest  Baltimore  (Spring  Ganlen)  i,  266;  ii,  1379 

Removal  of  wreck  in  Fort  McHenry  Channel i,  272;  n,  1891 

Removal  of  wreck  in  North  Point  Cre^k i,  272;  ii,  1390 

Patchogue  River,  N.  Y. : 

Examination  and  survey i,  223;  ii,  1249, 1255 

Improvement  of i,  210;  ii,  1220 

Pawcatuck  River,  R.  I.  and  Conn.,  improvement  of i,  175;  ii,  1159 

Pawpaw  River,  Mich. : 

Bridges  (5)  obstructing,  near  Benton  Harbor 1,668 

Improvement  of  {see  St.  Joseph  Harbor) ; i,  537;  rv,  3079 

Pawtucket  Harbor  and  River,  R.  1. : 

Examination  of i»175;  n,1152 

Improvement  of i,  166;  ii,  1127 

Peace  Creek,  Fla.,  improvement  of i,  343;  in,  1752 

Pearl  Harbor,  Hawaiian  Islands: 

Defensesof i,6 

Improvement  of i|612;  iy,8433 

Pearl  River,  Miss. : 

Carthage  to  Jackson,  improvement  from i,  376;  m,  1850 

Edinburg  tp  Carthage,  improvement  from 1 i,  377;  m,  1851 

Mouth,  improvement  of i,  375;  m,  1848 

Rockport,  unprovement  below i,  375;  m,  1849 

Pedee  rivers,  8.  0.: 

Examination  and  survey  of  Great  Pedee  between  Cheraw  and  the  Wil- 
mington, Columbia  and  Augusta  Railroad  bridge i,  324;  ii,  1607, 1614 

Improvement  of  Great  Pedee i,  312;  n,  1578 

Improvement  of  Little  Pedee i,  311;  n,  1576 

Peekskfll  Harbor,  N.  Y.,  improvement  of :..  i,213;  n,1230 

Pender  County,  N.  C,  brid^  of i,  661 

Pend  Oreille  River,  Wash.,  improvement  of i.  653;  ▼,  3591 

Pennsylvania  Railroad  Company,  bridge  of i,  661 
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Penolisoot  Biver,  Me. : 

Defenses  of 1,6,14,697,911 

Harbor  lines  at  Bangor i,  118;  ii,  1022 

Improvement  of i,  126;  ii,  997 

Pensaoola  Harbor,  Fla. : 

Defenaeflof i,  6, 27, 832 

Harbor  lines 1,119;  in,  1806 

Improvement  of i,  358;  in,  1781 

Pentwater  Habor,  Mich.,  improvement  of i, 647;  iv,3110 

Pequonnock  River,  Conn,  {tee  Bridgeport  Harbor) i,  186;  ii,  1177 

Pere  Marquette  Lake,  Mich,  {tee  Ladington  Harbor) i,  548;  iv,  3112 

Pere  Marquette  Railroad  Company,  bridges  of i,668 

Petaluma  Greek,  Gal.,  improvement  of i,  610;  iv,  3429 

Petersbuig,  Va.: 

Examination    and    survey    for    deflection    of    Appomattox    River 

at 1,299;  ii,  1467,1471 

Improvement  of  Appomattox  River  at i,  294;  n,  1452 

Petoskey  Harbor,  Mich.,  improvement  of i,553;  iv,3129 

Philadelphia,  Pa.: 

Bridge  across  Schuylkill  River  at  Grays  Ferry i,665 

Defenses  of  Delaware  River 1,6,21,37,770 

Improvement  of  Delaware  River  at i,230;  n,1310 

Improvement  of  Schuylkill  River  at i,233;  n,1319 

Removal  of  wrecks  in  Schuylkill  River 1,262,263;  n,1350,1352 

Philadelphia  and  Ghester  Railway  Gompany,  bridges  of — i,663 

Philadelphia,  Wilmington  and  Baltimore  Railroad  Cotnpany: 

Bridge  €i,  across  Broad  Greek  River.  Del i,666 

Bridge  of,  across  Schuylkill  River,  Pla i,665 

Philippines: 

Operations  of  Engineer  Department  in  the i,  43,975 

Report  upon  work  of  department  of  city  public  works  and  water  supply, 
Manila 1,683,684 

PkiUips,  W,  K.  (steamer),  removal  of  wreck  of i,  463;  ra,  2417 

Pierre,  S.  Dak.,  improvement  of  Missouri  River  at i,  452, 454;  m,  2373, 2374 

Pierre,  Fort,  S.  Dak.,  improvement  of  Missouri  River  at . . .  i, 452, 454;  m,  2373, 2374 

Pigeon  Bayous,  La.,  improvement  of i,387;  in,  1890 

Pike,  Albertstatue  of i,676;  v,3689 

Pike  Greek,  Wis.: 

Bridge  at  Kenosha i,  667 

Improvement  of  Kenosha  Harbor i»524;  rv,2945 

Pinebliuf,  Ark.    8u  Arkansas  River. 

Pine  Lake  and  River  (Gharlevoix  Gounty),  Mich.: 

Bridge  across  river  at  Gharlevoix i,  665 

Bridge  across  South  Arm  of  lake i,666 

Improvement  of  (aee  Gharlevoix  Harbor) i,  552;  rv,3126 

Pine  River  (St  Glair  Gounty),  Mich.,  improvement  of i,  560;  iv,  3150 

Pine  River,  Minn, : 

Gonstruction  of  reservoir  dam it 444;  in,2309 

Operating  and  care  of  reservoir  dam i,445;  m,23!22 

Survey  of  flowage  lines  of  reservoir i,451 

Pineville,  Xa. ,  bridge  across  Red  River  between  Alexandria  and i,  659 

Pinner  Point,  Norfmk  Harbor,  Va.: 

Examination  and  plan  and  estimate  for  improvement  at i,  299;  n,  1463, 1466 

Improvement  at 1,292;  n,1447 

Piscataqna  River,  Me.  and  N.  H. : 

Bridge  between  Portsmouth  Navy- Yard,  N.H.,  and  Kittery,  Me i,664 

Defenses  of  Portsmouth,  N.  H 1,6,16,713 

Examination   and   survey   of   Hendersons   Point,  Portsmouth   Har^ 
bor 1,149;  ii,  1057, 1062 

Pittsburgh  and  Lake  Erie  Railroad  Gompany,  bridge  of i,661 

Pittsbuiv  Harbor,  Pa. : 

Bridge  across  Allegheny  River  to  Allegheny  (Fort  Wayne  Bridge) i,  662 

Bridge  across  Mononganela  River  at  South  Tenth  street i,  662 

Gonstruction  of  Herr  Island  lock  and  dam,  All^heny  River i,482;  iv,2701 

Harbor  lines  at  Allegheny  City i,119;  iv,2709 

Improvement  of i,  480 ;  iv,  2697 

Operating  and  care  of  Davis  Island  dam,  Ohio  River i,  473;  iv,  2657 
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Pittflbtugh,  Cincinnati,  Chicaffo  and  St.  Louis  Railway  Company,  bridge  of.       i,663 

Pitteburgh,  Fort  Wayne  and  Chicago  Railway,  bridge  of i,  662 

Plaquemine  Bayou,  La. : 

JBridge  across i,  668 

Improvement  of i,387;  iii,  1890 

Eemoval  of  water  hyacinths i,  395;  in,  1906 

Pleasant  Valley  Landinjr,  Hudson  River,  N.  J.,  harbor  lines  from  Bloomen 

to 1,118;  n,1270 

Plymouth  Harbor,  Mass.,  improvement  of i,  167;  n,  1067 

Pneumatic  djrnamite  batteries i,  10 

Pocomoke  River,  Md.,  improvement  of i,  271;  ii,  1388 

Poinsett  Lake,  8.  Dak.  (»««  Sioux  River) i,468;  iii,2395 

Point  Judith  Harbor  and  Pond,  R.  I. : 

Construction  of  harbor  of  refuge •. i»171;  n,1138 

Improvement  of  ^nd  entrance i,  172;  n,  1140 

Pok^ama  Falls,  Missisaippi  River,  Minn.: 

Construction  of  reservoir  dam i,444;  in,2309 

Operating  and  care  of  reservoir  dam i,  445;  m,  2322 

Survey  of  flowa^e  lines  of  reservoir i,451 

Pollock  Rip  light-ship,  Mass.,  removal  of  wrecks  near i,  174;  n,  1147 

Polloksville,  N.  C,  examination  and  survey  of  Trent  River  above  and 

below 1,310;  n,  1546, 1550 

Ponchatoula River,  La.  (««Tickfaw) i, 380;  in,  1873 

Ponsett  (Poinsett)  Lake,  S.  Dak.  (we  Sioux  River) i,458;  iii,2395 

Porcupine  Island,  Bar  Harbor,  Me.,  construction  of  breakwater i,  122;  n,991 

Portage  Lake  and  River,  Houghton  County,  Mich. : 

Bridge  between  Houghton  and  Hancock i,  664 

Waterway  via 1,611,512:  iv,2867 

Portage   Lake,    Manistee   County,    Mich.,    improvement   of    harbor  of 

refuge i,550;  iv,8119 

Portage  River,  Ohio  («e«  Port  Clinton  Harbor) i,573;  iv,3227 

Port  Chester  Harbor,  N.  Y. : 

Harbor  lines 1,118;  ii,1261 

Improvement  of i,198;  n,1198 

Removal  of  wreck  off i,223;  n,1246 

Port  Clinton  Harbor,  Ohio,  improvement  of i,  573;  iv,  3227 

PortDay,N.  Y.  (««  Niagara  River) 1,591;  iv,3340 

Port  Harford,  Cal.  («e«  San  Luis  Obispo) i,602;  iv,3401 

Port  Huron,  Mich.,  improvement  of  Black  River  at i,  659;  iv,  3148 

Port  Jefferson  Harbor,  N.  Y.,  improvement  of i,  202;  n,  1206 

Portland,  Ky.: 

Enlargement  of  Louisville  and  Portland  Canal i,496;  iv,2783 

Operating  and  care  of  Louisville  and  Portland  Canal i,  499;  rv,  2791 

Removal  of  wreck  in  Louisville  and  Portland  Canal i,  505;  iv,  2816 

Portland,  Me.: 

Bridge  of  Boston  and  Maine  Railroad  Company  obstructing  Fore  River.       i,  668 

Bridge  (Tukeys)  obstructing  Back  Cove i,668 

Bridge  (Vaughan)  obstnictmg  Fore  River i,668 

Defenses  of 1,6,7,14,697,698,911 

Examination  and  survey  for  removal  of  Witch  Rock i,  133;  ii,  1009, 1015 

Harbor  lines i,118;  ii,1027 

Improvement  of  harbor i,131;  n,1006 

Portland,  Oreg.: 

Improvement  of  Willamette  River  above i,631;  v,3550 

Imi>rovement  of  Willamette  River  below i,  633;  v,  8557 

Porto  Rico: 

Defenses  of i,  6, 36, 909 

Reconnaissances  and  explorations  in i,  683, 684;  v,  3799 

Removal  of  wreck  in  San  Juan  Harbor i,  657;  v,  3635 

Port  Royal  (Beaufort)  River,  S.  C: 

Defenses  of  Port  Royal  Sound i,6,26,816 

Improvement  of i,  323;  ii,1604 

Iinprovement  of  waterway  between  Beaufort,  S.  C,  and  Savannah  (see 

Savannah) i,324;  n,1628 

Removal  of  sunken  logs  in  waterway  between  Beaufort,  S.  C,  and 

Charleston i,324;  n,1628 

Port  Royal  Sound, 8. 0., defenses  of 1,6,25,816 
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Portsmouth  Harbor,  N.  H. : 

Bridge  between  Kittery,  Me.,  and  the  navy-yard i,  664 

Defenses  of i,  6, 15, 713 

Examination  and  survey  of  Hendersons  Point i,  149;  ii,  1057, 10f)2 

Port  Tampa,  Fla.(»e€  Tampa  Bay) i,345;  iii,1756 

Port  Vue,  Pa.,  bridge  across  Monongahela  River  between  Jefferson  and i,  661 

Port  Washington  Harbor,  Wis.,  improvement  of i,  521;  iv,  2934 

Position  finders,  range  and i,  10, 37 

Post  of  Fort  Totten,N.Y i,  38, 927 

Potomac  (dredge),  removal  of  wreck  of,  in  Delaware   Breakwater    Har- 
bor, Del 1,263;  11,1351 

Potomac  (steamboat),  removal  of  wreck  of,  in  Ohio  River i,  473;  iv,  2646 

Potomac  Park,  Washington,  D.  C i,  676;  v,  3689 

Potomac  River: 

See  aUo  Washington,  D.  C. 

Aqueduct  Bridge,  Washington,  D.  C,  repair  of i,  669;  v,  3637 

Defenses  of  Washington,  D.C i,  6, 23, 791 

Highway  bridge  at  Washington,  D.  0. ,  plans,  etc. ,  for i,  1 1 9 

Improvement  at  Washington,  D.  C i,  273;  ii,  1399 

Improvement  below  Washington,  D.  C i,  276;  ii,  1405 

Long  Bridge,  at  Washington,  D.  C. ,  rebuilding  of i,  275;  ii,  1399 

Memorial  Bridge,  Washington,  D.  C i,670;  v,3618 

Powow  River,  Mass.,  improvement  of i,  140;  ii,  1046 

Preble,  Fort,  Portland  Harbor,  Me. : 

Defenses  at i,  6, 697, 911 

Tests  of  results  of  firing  mortars  at i,  7 

Preliminary  examinations  of  rivers  and  harbors,  estimate  of  appropriation 

for 1,656 

President  Roads,  Boston,  Mass.    See  Boston. 

Princeton,  Wis.,  bridge  across  Fox  River  at i,  663 

Princeton  and  Northwestern  Railway  Company,  bridge  of i,  663 

Printing  Office,  Government,  Washmgton,  D.  C.: 

Construction  of  building  for  use  of i,685;  v,3801 

Telegraph  line i,676;  v,3689 

Providence  Harbor  and  River,  R.  I. : 

Improvement  of i,  167;  ii,  1129 

Removal  of  Green  Jacket  Shoal " i,  168;  ii,1132 

Provincetown  Harbor,  Mass.,  improvement  of i,  157;  ii,  1089 

Public  buildings  and  grounds.  District  of  Columbia i,  675;  v,  3689 

Puget  Sound,  Wash. : 

Defenses  of i,  6, 35, 901 

Improvement  of,  and  tributaries i,  645;  v,  3581 

Improvement  of  waterway  to  lakes  Union  and  Washington i,  646;  v,  3583 

Pultneyville  Harbor,  N.  Y.,  improvement  of i,  594;  iv,  3:J59 

Punta  Gorda,  Fla.  (we  Charlotte  Harbor) i,343;  in,1752 

Purification  of  water  supply  of  Washington,  D.  C i,  674;  v,  3680 

Puyallup  River,  Wash. : 

Bridge  at  Tacoma i,666 

Examination  and  survey  of  Tacoma  Harbor i,  655;  v,  3593, 3595 

Improvement  of  (we  Puget  Sound) i,645;  v,3581 

Quantico  Creek,  Va.,  examination  of i,  292;  ii,  1440 

Queen  Anne's  Railroad  Company,  bridge  of i,  665 

Queenstown  Harbor,  Md..  improvement  of i,  266;  ii,  1380 

Quinnipiac  Biyer,  Conn,  (see  New  Haven  Harbor) i,  182;  ii,  1170 

B. 

Racine  Harbor,  Wis.,  improvement  of i,623;  iv,2942 

Railway,  boat,  Columbia  River,  Oreg.  and  Wash i,  625;  v,  3491 

Raisin  River,  Mich.  («ee  Monroe  Harbor) i,  571 ;  iv,  3215 

Raiudd  (steamship),  removal  of  wreck  of i,  263;  ii,  1353 

Rancocas  River,  N.  J. : 

Improvement  of i,238;  ii,1327 

Removal  of  wreck  above  Bridgeboro i,  262;  ii,  1351 
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Range  and  position  finders i,  10, 37 

Ransom,  B.  P,  (canal  boat) ,  removal  of  wreck  of i,  223;  ii,  1248 

Kappahannock  River,  Va. ,  improvement  of i,  282;  ii,  1411 

Raritan  Bay  and  River,  N.  J.: 

Improvement  of  bay..-' i»218;  ii,  1238 

Improvement  of  Keyport  Harbor i,220;  ii,  1241 

Improvement  of  river ii  21 7 ;  u,  1236 

Improvement  of  Shoal  Harbor ,  i,220;  n,1242 

RemovaJ  of  wreck  near  Old  Orchard  Shoallight : i,223;  n,1247 

Roconnaissances  and  explorations,  military i,683;  y,S799 

lied  Hook  Channel,  New  York  Harbor,  N.  Y.,  improvement  of i,  226;  n,  1291 

Red  Lake,  Minn. : 

Improvement  of  («««  Red  River  of  the  North) i|447;  in,2335 

Survey  for  reservoir  dam i,  450;  in,  2840 

Red  Lake  River,  Minn. : 

Improvement  of  («ee  Red  River  of  the  North ) it 447;  in,2335 

Survey  for  reservoir  dam  at  outlet  of  Red  Lake i,450;  in,2340 

Red  River,  La.,  Ark.,  Tex.,  and  Ind.  T. : 

Bridge  between  Alexandria  and  Pineville,  La i,659 

Examination  from  Shreveport,  La.,  to  Denison,  Tex i»  425;  ni,  2073 

Gauging  (•«  Mississippi  River) i,42o;  in,  2072;  S.,  8, 45, 126 

Improvement  of ii  412;  in,  2025 

Rectification  of  mouth  by  Mississippi  River  Commission i,  657;  8.,  3, 32 

Red  River  of  the  North,  Minn,  and  N.  Dak. : 

Improvement  of i,447;  in,2335 

Survey  of  Otter  Tail  Lake  and  River  for  reservoir  dam  to  improve  navi- 
gation on  1,450;  in,2341 

Survey  of  Red  Lake  and  Red  Lake  River  for  reservoir  dam  to  improve 
navigation  on i,  450;  m,  2340 

Reelfoot  levee  district,  Mississippi  River  (Hickman,  Ky.,  to  Slough  Landing, 

Tenn. ),  examination  and  survey i,  434;  ni,  2155, 2158 

Rensselaer  and  Sarat(^a  Railroad,  brid^  of i,  f '''^ 

Reservations,  public,  District  of  Columbia i,  675;  y,  f ' 

Reservoirs: 

Big  Sioux  River,  S.  Dak.,  examination  for i,  458;  iii,  2395 

Big  Stone  Lake,  Minn,  and  8.  Dak.,  survey  for i,  450;  iii,  2342 

Kampeska  Lake,  S.  Dak.,  examination  for  (see  Sioux  River) i?  4^'  8;  iii,  2395 

Lon^  Prairie  River,  Minn.,  and  its  sources,  examination  for i,  4ol ;  iii,  2361 

Mississippi  River,  headwaters  of,  construction  of i,  444;  in,  2309 

Mississippi  River,  headwaters  of,  operating  and  care i,  445;  ni,  2322 

Mississippi  River,  headwaters  of,  survey  of  flowage  lines i,  451 

Otter  Tail  Lake  and  River,  Minn.,  survey  for i,  450;  in,  2341 

Poinsett  Lake,  S.  Dak.,  examination  for  (see  Sioux  River) i,  458;  ni,  2395 

Red  Lake  and  Red  Lake  River,  Minn.,  survey  for i,  450;  in,  2340 

Sioux  River.  S.  Dak.,  examination  for i,458;  in,  2395 

Traverse  Lake,  Minn,  and  S. Dak., survey  for i,450;  in,2342 

Washington  Aqueduct.  D.  C 1,671,673,674;  v,  3651 ,  3666, 3680 

Revetments,  application  oi  the  road  scraper  and  floating  derrick  to  grading 

river  banks  to  receive ni,  2225 

Rhode  Island,  defenses  of  southeast  coast  of i>  6, 16, 735 

Riverdale,  111.,  bridge  across  Little  Calumet  River  at i,  664 

Rivers  and  harbors: 

See  also  Engineering  methods. 

Appropriation  for  examinations,  surveys,  etc.,  for  1902-3,  estimate  of. . .       i,  656 

Appropriations  for  improvements  for  1902-3,  estimates  of i,  118 

Appropriations  for  operations  during  the  past  year i,  117 

Bridges 1,659,661,667 

Expenditures  during  the  past  vear i,  118 

Harbor  lines,  establishment  oi i,  118 

Status  of  works i,  118 

Riverton,  N.  J,,  removal  of  wrecks  in  Delaware  River  below i,  262;  n,  1351 

Riverview,  Fla.,  bridge  across  Alafia  River  at i,664 

Roachy  Wm,  H,  (schooner),  removal  of  wreck  of i,  272;  n,  1390 

Roads: 

Fort  Washakie,  Wyo.,  to  Buffalo  Fork,  Snake  River i,  686;  v,  3823 

Scrapers,  application  of,  to  grading  river  banks  to  receive  revetments. .  in,  2225 
Yellowstone  National  Park i,682;  v,3777 
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Roanoke  River,  N.O.,  improvement  of i,298;  n,1461 

Robinaon^  Laura  (schooner),  removal  of  wreck  of Itl74;  n,1147 

Robinsons  Hole,  Vineyard  Sound,  Mass.,  removal  of  wreck  near i,  174;  ii,  1147 

Rock  found  in  vicinity  of  Duluth,  Minn.,  notes  on iv,2888 

Rockhaven,  N.  Dak.,  ice  harbor  in  MisBOori  River  at i,  452, 456;  in,  2373, 2377 

Rockland  Harbor,  Me.,  improvement  of i,  128;  ii,  1000 

Rockport,  Mass.,  eonstruction  of  harbor  of  refuge  in  Sandy  Bay i»  141;  ii,  1048 

Rock  River,  111.: 

Construction  of  canal  around i,632;  iv,3014 

Examination  for  lock  and  dam  at  feeder i,  534;  iv,  3066 

Operating  and  care  of  canal  around i,  442;  in,  2291 

Rod  float,  full  depth,  method  of  dischai^  measurement,  illustration  of  the. .  in,  2199 

Romerly  Marsh,  Ga. ,  improvement  of  waterway  via i,  332;  n,  1653 

Rondout  Harbor,  N.  Y.,  improvement  of i,213;  ii,1228 

Root  River,  Wis.  (mc  Racine  Harbor) i,523;  iv,2942 

Rouge  River,  Mich. : 

Bridge  at  Dix  avenue i,664 

Improvementof i,562;  iv,3155 

Roueh  River,  Ky. : 

Improvementof i,504;  iv,2814 

Operating  and  care  of  lock  and  dam i,  504;  iv,  2815 

Round  Lake,  Mich,  {see  Charlevoix  Harbor) i,  552;  rv,  3126 

i?ov«r  (steamer),  wreck  of  (we  Yazoo  River) i,420;  in,  2048 

Rumsey,  Ky.,  Lqd: No.  2,  Green  River 1,502,503;  rv,2805,2806 

S. 

Sabine  Lake,  Fftas,  and  River,  Tex.: 

Defenses  of  ...........  i6  30  842 

Effects  of  stom  of  Septemb^* V^^  at  &bine  PaflB.l"' '.".'* 7."""  1,402:  in,  1919 
Examination  and  plan  and  estimate  for  improvement  of  pass,  i,  401 ;  ni,  1915, 1918 

Improvement  of  mouth  of  river  and  of  channel  through  lake i,  396;  in,  1907 

Improvement  of  river i,  397 ;  in,  1908 

Improvement  of  Sabine  Pass  Harbor i,  398;  in,  1910 

Saco  River,  Me.,  improvement  of i,  133;  n,  1036 

Sacramento  River,  Cal. : 

Bridge  at  Tehama i,666 

Improvement  of,  including  report  of  Board i,  608;  iv,  3420, 3423 

Improvement  of,  by  California  Debris  Commission i,  656;  v,  3r''"' 

Sag  Bay,  K.  Y.,  bridge  across  inlet  connecting  Sag  Harbor  Cove  and i,  ( 

Sag  Harbor  Cove,  N.  Y.,  bridge  across  inlet  connecting  Sag  Bay  and -  i,  Cv« 

Saginaw  River,  Mich.,  improvementof i,555;  iv,3139 

St.  Augustine  Harbor,  Fla. : 

Defenses  of i,  26, 825 

Improvement  of i,  338;  n,  1741 

St.  Clair  County,  Mich.,  bridge  across  Belle  River  in i,  666 

St.  Clair  River  and  St.  Clair  Flats  Canal,  Mich.: 

Examination  and  survey  of  canal i}&71;  rv,3203,3206 

Improvement  of i,  568;  rv,  3188 

Improvement  of  channels  in  waters  connecting  Great  Lakes i,  563;  iv,  3157 

Operating  and  care  of  canal 1,568;  iv,3189 

Removal  of  wreck  in  the  rapids i,570;  iv,3198 

Surveys  (see  Northern  and  Northwestern  Lakes) i,  677;  v,  3761 

St.  Croix  Lake  and  River,  Wis.  and  Minn.,  improvement  of i,  446;  in,  2329 

St.  Croix  River,  Me.,  repair  of  piers  below  Calais i,  120 

St.  Francis  River,  Ark.,  im])rovement  of i, 432;  iii,  2126 

St.  George  Sound,  Fla.    !See  Carrabelle  Bar  and  Harbor. 

St.  Johns  River,  Fla. : 

Defenses  of 1,6,26,825 

Improvement  between  Jacksonville  and  the  ocean i,  335;  n,  1733 

Lnprovement  between  Jacksonville  and  Palatka,  including  Orange  Mills 

Flats 1,336;  n,1737 

Improvement  of  Volusia  Bar i,  337;  n,  1739 

Removal  of  water  hyacinths i,  341 ;  n,  1746 

St  Jones  River,  Del.,  improvement  of i,256;  ii,1343 

St  Josenh  Harbor,  Mich.: 

Bridge  across  St.  Joseph  River i,  660 

Improvementof i,537;  iv,3079 
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8t  Joseph  Harbor,  Mo.: 

Improvement  by  Muasoaii  River  GommiaBion i,  658;  8.,  365,  382 

PlaA  and  estimate  for  rectification  of  Missouri  River  at i,  452;  ui,  2367 

St  Joseph  River,  Mich.: 

Bridge  at  8t.  Joseph i,660 

Improvementof i,538;  iv,3083 

8t.  Lawrence  Power  Company's  canal  (aw  Grass  and  St  lAwrenee  riv- 
ers)  1,599;  ]T,3877,3389 

St  Lawrence  River,  N.  Y.: 

Gape  Vincent  Harbor,  improvement  of i,597;  xy,  8370 

Examination  and  survey  at  Long  Saolt  Island i,599;  rv,3389,3391 

Ogdensbuig  Harbor,  improvement  of i,598;  iv,3374 

C^ensburg  to  foot  of  Lake  Ontario,  removal  of  shoals i,  597;  iv,  3373 

Surveys  {see  Northern  and  Northwestern  Lakes) I9677;  v,3761 

St  Louis  and  Southern  Illinois  Railway  Company,  bridge  of i,  667 

St.  Lonis  Bay  and  River,  Minn,  and  Wis.  (m€  Dmath  Harbor) i,607;  it,  2828 

St  Louis  Harbor,  Mo.: 

Disdiaige  measurements iii,2199 

Improvementof ly^SS;  in,2198 

St  Marys  River  and  St  Marys  Falls  Canal,  Mich. : 

Commercial  statistics i,565;  iv,3173 

Improvement  of  channels  in  waters  connecting  Great  Lakes i,  568;  iv,  3157 

Improvement  of  Hay  lake  Channel 1,567;  iv,3I85 

Improvement  of  river  at  the  falls i,564;  iv,3161 

Operating  and  care  of  canal i,565;  iv,3173 

Preliminary  report  on  survey,  including  Hav  Lake  Channel i,  570;  rv,  3200 

Surveys  {aee  Northern  and  Northwestern  Lakes) i,  677;  v,  3761 

St  Paul,  Minn.,  gangingMissisBippi  River  at i>449;  ni,2340 

St  Peters  (Minnesota)  River,  Minn. : 

Improvementof i,447;  iii,2334 

Survey  of  Big  Stone  and  Traverse  lakes  for  reservoir  dams  to  imi>rove 
navi»tionon i,450;  ni,2342 

Sakonnet  Habor,  Point,  and  River,  R.  L: 

Examination  and  survey  of  rocks  in  harbor i»175;  n,  1148,1150 

Increasing  width  and  depth  of  draw  opening  in  Stone  Bridge i,  165;  n,  1 124 

Rebuilding  and  extending  breakwater  at  Sakonnet  Point i,  166;  n,  1126 

Salmon  Bay,  Wash.,  improvement  of  waterway  via i,  646;  v,  3583 

Sahnon  Creek,  N.y.  (we  Pultneyville Harbor) i,594;  iv,3359 

Salmon  River,  Conn.,  bridge  below  Leesville,  East  Haddam i,  662 

Sampit  River, 8.  C.  («ee  Geoivetown  Harbor) i»314;  ii,1581 

San  Antonio  Estuaiy,  Cal.    ike  Oakland  Harbor. 

Sand  batteries^  emeigency 1^8 

Sandbeach,  Mich. : 

Improvementof  harbor  of  refuge i,557;  it,3144 

Water  levels i,681;  T,3776 

San  Diego  Harbor,  Cal. : 

Defenses  of 1,6, 33,  856,922 

Improvementof i,599;  iv,3395 

Sand  Island,  Ohio  River,  Ky.,  examination  relative  to  purchase  of i,  505;  rv,  2817 

Sandusky  Harbor,  Ohio: 

Engmeering  methods  used  in  improvementof TV,3213 

Examination  and  survey i,  585;  iv,  3270, 3275 

Improvementof i,574;  rv,3230 

Removal  of  wreck i,584;  tv,3269 

Sandy  Bay,  Mass.,  construction  of  har]>or  of  refuge i,  141 ;  n,  1018 

Sandy  Hook, N.  J., removal  of  wreck  at i)229;  n,1299 

Sandy  Lake,  Minn. : 

Construction  of  reservoir  dam it  444;  ni,2809 

Operating  and  care  of  reservoir  dam i9  445;  in,2322 

San  Frandsoo  Bay  and  Harbor,  Cal. : 

Defenses  of 1,6,33,860 

Examination  and  survey  of  Oakland  Harlx)r i,  G13;  rv,  8434, 3445 

Harbor  lines i,119;  iv,3460 

Improvement  of  Oakland  Harl)or i,605;  iv,3413 

Removal  of  Arch  and  Shag  rocks i,604;  iv,3411 

Removal  of  wreck  in  bay i,613;  iy,3434 

Sanitary  District  of  Chicago,  111. : 
See  also  Chicago  Drainage  Canal. 
Bridges  of,  across  Chicago  River i,662 
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San  Jacinto  River,  Tex. : 

Improvement  of  {gee  Galveston  ship  channel) i,  404;  in,  1933 

Removal  of  wreck  of  tug  iTote i,411;  in,  1959 

San  Joaquin  County,  Cal. : 

Bridge  of,  across  Bums  Cutroff ,  San  Joaquin  River i,  664 

Bridge  of,  across  San  Joaquin  River  at  Brandts  Ferry i,  661 

Bridge  of,  across  San  Joaquin  River  at  Durhams  Ferry i,  664 

San  Joaquin  River,  Cal. : 

Bridge  at  Brandts  Ferry i,661 

Bridge  acrom  Bums  Cut-off i,  664 

Bridge  at  Durhams  Ferry i,  664 

Bridge  at  Hills  Ferry.... i,666 

Examination  above  mouth  of  Stanislaus  River  for  closure  of  certain 

sloughs 1,613;  iv,3464 

Exammation  and  survey  from  Antioch,  through  Suisun  Bay,  to  Karquines 

Strait 1,613;  iv,3449,3462 

Improvement  of i,606;  iv,3416 

Improvement  of,  by  Califomia  Debris  Commission i,  666;  v,  3625 

San  Juan  Harbor,  Porto  Rico: 

Defensesof i,  6, 36, 909 

Removal  of  wreck i,657;  v,3635 

San  Leandro  Bay,  Cal.    JSee  Oakland  Harbor. 

San  Luis  Obispo  Harbor,  Cal^  improvement  of i,  602;  iv,  3401 

San  Pedro  Bay  and  Harix)r,  Cal.: 

Construction  of  deep-water  harbor i,  600;  rv,  3397 

Improvement  of  Wilmington  inner  harbor i,  601;  iv,  3399 

Santee  River,  S.  C,  improvement  of i,  316;  n,  1587 

Sarasota  Bay,  Fla.,  improvement  of i,  344;  in,  1753 

Satanella  (baive),  removal  of  wreck  of i,  223;  ii,  1247 

Saugatuck      Harbor,      Mich.,       improvement     of      Kalamazoo      River 

at 1,540,541;  iv, 3087, 3090 

Saugatuck  River,  Conn.,  improvement  of i,  189;  ii,  1180 

Biuigerties  Harbor,  N.  Y.,  improvement  of i,  211;  n,  1227 

Sau^s  River,  Mass.: 

Examination  and  survey  of  Lynn  Harbor i,  159;  ii,  1092, 1093 

Improvement  of  Lynn  Harbor i,  150;  ii,  1075 

Sauk  River,  Wis.  (fa  Port  Washington  Harbor) i,521;  iv,2934 

Sault  Ste.  Marie,  Mich. : 
See  also  St.  Mar^s  River. 

Commerce  passing  canals  at i,  565,  iv,  3173 

Water  levels i,681;  v,3776 

Sausal  Creek,  Cal.    See  Oakland  Harbor. 

Savannah,  Ga. ,  engineer  district,  engineering  methods  used  in  the ii,  1660 

Savannah  Harbor  and  River,  Ga. : 

Defensesof 1,6,26,821 

Engineering  methods  used  in  improvement  of ii,  1660 

Examination   and    plan    and    estimate    for    unprovement    of    har- 
bor  1,334;  11,1719,1723 

Harbor  lines  at  Savannah i*  119;  ii,  1730 

Improvement  of  harbor i,  324 ;  ii,  1628 

Improvement  of  river  above  Auffusta i,327;  n,1636 

Improvement  of  river  between  Augusta  and  Savannah i,  326;  n,  1634 

Improvement  of  waterway  to  Beaufort^  S.  C i,  324;  u,  1628 

Improvement  of  waterway  to  Femandina,  Fla i,  332;  ii,  1653 

Removal  of  wrecks i,;i34;  ii,1660 

Sayville,  N.  Y.,  improvement  of  Browns  Creek i,  209;  ii,  1219 

Schuylkill  River,  Al: 

Bridge  at  Grays  Ferry,  Philadelphia i,665 

Improvement  of i,233;  n,  1319 

Removal  of  wrecks 1,262,263;  ii,  1350, 1352 

Scituate  Harbor,  Mass.,  improvement  of i,  156;  n,  1085 

Scrapers,  road,  application  of,  to  grading  river  banks  to  receive  revetments. .  in,  2225 

Scuppemong  River,  N.  C,  examination  and  8ur\'ey i,  309;  ii,  1541, 1543 

Seabri§[ht,N.  J.: 

Bridge  across  Shrewsbury  River  at i,  663 

HarSor  lines  in  Shrewsbury  River  at i,  118;  n>  1282 

Removal  of  wreck  in  Atlantic  Ocean  off i,  223;  ii,  1247 

Seabrook  Beach,  Me.,  bridge  across  Hampton  River i,  666 

Seaooast  defenses.    See  Fortifications. 
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Searchliffhts i,  18, 37 

Seattle,  Wash.,  waterway  from  Puget  Sound  to  Lake  Washington i,  646;  v,  3583 

Seattle  and  International  Railway  Ck>mpan^,  bridse  of i,  667 

Seattle  and  Montana  Bailroad  Company,  bridge  of. i,  663 

Seawalls i,ll,37 

Sebewaing  River,  Mich.,  improvement  of i,  557;  iv,  3142 

Secretary  Creek  (Warwick  River) ,  Md. ,  improvement  of i,  268;  n,  1383 

Seekonk  (Pawtucket)  River,  R.  I.: 

Examination  of - i,175;  n,II52 

Improvement  of i,  166;  n,  1127 

Selma,  Ala.,  bridge  across  Alabama  River  at i,665 

Service  of  officers  of  the  Corps  of  Engineers  in  the  field;  with  troops,  and  as 

officers  of  XJ.  S.  volunteers,  since  April,  1898 i,  45 

Severn  River,  Md.,  harbor  lines  at  Annapolis i,  119;  n,  1396 

Sewells  Bridge,  across  York  River,  Me i,  667 

Shag  Rocks,  San  Francisco  Harbor,  Cal.,  removal  of i,  604;  iv,  3411 

Shaws  Cove,  New  London,  Conn,  {iee  Thames  River) i,  178;  ii,  1163 

Sheboygan  Harbor,  Wis.,  improvement  of i,521;  rv,2931 

Sherman,  General,  statue  of i,676;  v,3689 

Shilshole  Bay^  Wash.,  improvement  of  waterway  via i,  646;  v,  3583 

Ship  Island  Harbor  and  Pass,  Miss. : 

Improvement  of  channel  to  Gulfport i»374;  in,1846 

Improvement  of  pass i,  374;  in,  1848 

Ship  John  light,  Delaware  Bay,  removal  of  wreck i,  263;  n,  1350 

Shoal  Harbor,  N.  J.,  improvement  of i,  220;  n,  1242 

Shoalwater  Bay  ( Willapa  Harbor),  Wash.,  improvement  of ii  841;  v,  3577 

Shovelful  li£[fa1rship,  Maas. ,  removal  of  wreck  near i,  174;  n,  1147 

Shreveport,  Xa.  : 

Examination  of  Red  River  to  Denison,  Tex i,  425;  m,  2073 

Improvement  of  waterway  to  JefferSDn,  Tex.  {see  Cypress  Bayou) .  i,  414;  m,  2033 
Shrewsbury  River,  N.  J. : 

Bridge  at  Seabright i,663 

Harbor  lines  at  Seabright i,118;  ii,1282 

Improvement  of i,  221 ;  n,  1243 

Removfd  of  wreck  opposite  Island  Beach i,  223;  n,  1247 

Sinepuxent  Bay,  Md.,  improvement  of  waterway  via i,  260;  n,  1348 

SineTy  David  (schooner),  removal  of  wreck  of i,  174;  n,  1147 

Sioux  City,  Iowa: 

Construction  of  ice  harbor  in  Big  Sioux  River i,  456;  m,  2373, 2377 

Examination  of  Bi^  Sioux  River  for  reservoir  dam i,  458;  ni,  2395 

Improvement  of  Missouri  River  at  and  above i,  452, 455;  ni,  2373, 2376 

Monument  to  Seret.  Charles  Floyd  near i,687;  v,8827 

Snagging  Upper  Missouri  River i>457;  m,2891 

Sioux  River,  8.  Dak. : 

Construction  of  ice  harbor  at  Sioux  City i,  456;  in,  2878, 2377 

Examination  for  reservoir  dam « i,  458;  m,  2395 

Si tes  f or  fortifications i«12,37 

Siuslaw  River,  Oreff.,  improvement  of  mouth i,  619;  v,  3478 

Six-mile  Island.  AU^henv  River,  Pa.,  construction  of  lock  and  dam.  i,  482;  iv,  2701 

Skaffit  River,  Wash.  («ee  tuget  Sound) i,  646;  v,  3581 

Skiddaway  Narrows,  Ga.,  examination  of i,  335;  n,  1728 

Slack-water  systems.    See  Canals  and  Waterways. 
Smyrna  River,  Del. : 

Examination  and  survey i,  263;  n,  1361, 1383 

Improvement  of i,252,  ii,1340 

Removal  of  wreck i,263;  n,1352 

Snag  boats: 

For  works  in  Florida i,342;  n,1749 

For  works  on  Texas  coast i,408;  iiifldSO 

Snake  River,  Idaho,  Greg.,  and  Wash.: 

Examination  and  survey  from  head  of  navigation  to  mouth,  i,  629;  v,  3525, 3529 

Improvement  up  to  Asotin,  Wash i,623;  v,3489 

Road  from  Buffalo  Fork  to  Fort  Washakie,  Wyo i,686;  y,3823 

Snohomish  River,  Wash. : 

Improvement  of  Everett  Harbor i,648;  v,3587 

Improvement  of  {see  Puget  Sound) i,  645;  v,  3581 

Snoqualmie  River,  Wash,  (see  Puget  Sound) i,  645;  v,  3581 

Soda  Lakes,  La.  {seeCypreaa  Bayou) i,414;  iu,r' 
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South  Arm,  Mich.,  bridge  of  town  of i,666 

South  Arm  of  Pine  Lake,  Mich.,  bridge  across i,(>66 

South  Atlantic  States,  removal  of  water  hyaanths  from  Florida  waters.  i,341;  ii,1746 
South  Branch,  Chicago  River,  HI. : 

BridgeacroBS  West  Fork  at  Mud  Lake,  Chicago i,663 

Improvement  of i,529;  rv,  2092 

Waterway  from  Mississippi  River  to  Lake  Michigan,  via,  examination 

for,  with  plan  and  estimate  (act  of  1900) i,534;  iv,3058 

Waterway  m>m  Mississippi  River  to  Lake  Michigan,  via,  survey  for  (act 

of  1899) 1,534;  iv,3048 

South  Carolina,  defenses  of  coast  of i,  6,25,816 

South  Chicago,  111.  (•«  Calumet  Harbor) i,529;  iv,2995 

Southern  Branch  Drawbridge  Company,  bridge  of i,  665 

Southern  Branch,  Elizabeth  River,  Va. : 

Bridge  across i,665 

Improvement  of  Norfolk  Harbor  and  its  approaches i,  292;  n,  1447 

Improvement    of    waterway    to    Albemarle    Sound,    via    Currituck 

Sound 1,297;  n,1467 

Improvement  of  waterway  to  sounds  of  North  Carolina,  via  Pasquo- 
tank River 1,296;  11,1455 

Southern  Pacific  Company,  bridge  of i,666 

Southern  Railway  Company: 

Bridge  of 1,662 

Examination  and  plan  and  estimate  for  improvement  of  Norfolk  Harbor 

at  pier  of i,299;  ii,  1463,1466 

South  Fork  of  South  Branch,  Chicago  River,  111.,  improvement  of .. .  i,  529;  iv,  2992 

South  Haven  Harbor,  Mich. ,  improvement  of i,  538;  iv,  3084 

South  Hero  Island,  Lake  Champlain,  Vt,  improvement  of  channel  between 

North  Hero  Island  and i,  146 

South  Mills,  N.C.: 

Examination  and  survey  of  waterway  to  and  including  Ocracoke  and 

Beaufort  inlete 1,299,309;  ii,1511 

Improvement  of  waterway  via i,  296;  n,  1455 

South  Milwaukee  Harbor,  Wis.,  improvement  of i,  523;  iv,  2942 

South  Norwalk,  Conn.  (»^gNorwalk) i,191;  ii,1181 

South  Pass,  Mississippi  River,  La. : 

Maintenance  of  channel  by  representatives  of  Jauiesi  B.  Eads.  i,  118, 379;  in,  1865 

Maintenance  of  channel  by  United  States i,  385;  m,  1881 

Southport,  N.  C. ,  harbor  lines  in  Cape  Fear  River  at i,  1 19;  n,  1572 

South  River,  N.  J.,  improvement  of i,217;  n,1237 

Southwest  Pass,  Mississippi  River,  La. ,  projectfor  improvement  of.  i,  383, 384;  in,  1878 
Springdale,  Pa.,  construction  of  lock  and  dam  in  Allegheny  River...  i, 482;  rv, 2701 

Spring  Ghuxlen,  Baltimore,  Md.,  improvement  of  harlx)r  at i,  266;  n,  1379 

Springwells  Township,  Mich.,  bridge  of,  across  Rouge  River i,  664 

Spuyten  Duyvil  Creek,  N.  Y.  («e«  Harlem  River) i,206;  ii,1214 

Squan  (Manasauan)  River,  N.  J.,  improvement  of i,  222;  ii,  1245 

Stage  Harbor,  Mass. : 

Improvement  of  Chatham  Harbor i,  158;  ii,  1090 

Removal  of  wreck  on  Hardings  Beach i,  174;  ii,  1147 

Stamford  Harbor,  Conn.,  improvement  of i,  194;  ii,  1184 

Stanislaus  County,  Cal.,  bridge  of i,666 

Staten  Island-New  Jersey  channel: 

Harbor  lines  in  Arthur  Kill i,118;  ii,1279 

Improvement  of i,  215;  ii,  1233 

Removal  of  wreck  near  Comer  Stake  light i,  223;  ii,  1247 

Staten  Island  Sound  (Arthur  Kill),  N.  Y.  and  N.  J.: 

Harbor  lines i,118;  ii,  1279 

Improvement  of  Staten  Island-New  Jersey  channel i,  215;  ii,  1233 

Statistics  of  commerce,  Sault  Ste.  Marie  canals,  Mich i,  565;  iv,  3173 

Statues,  Washington,  D.  C k676;  v,3689 

Statutes  of  Fifty-sixth  Congress,  second  session,  affecting  Corps  of  Kngi- 

neers v,3837 

Steamboats.    See  Dredge,  Snag,  and  Tug  boats,  and  Wrecks. 
Stilaguamish  River,  Wash.: 

Bridge  near  Arlinj^ton i,  667 

Improvement  of  (nee  Puget  Sound) i,  645;  v,  3581 

Still  Bluff,  N.  C,  bridge  across  Black  River  at i,661 

Stillwater  Harbor.  Minn,  {see  St.  Croix  River) i,  446;  m,  232fi 
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Stockbridge  Landing,  Lake  Winnebago,  Wi&  (tee  Fox  River) 1,525;  nr,  2953 

Stone  Bridge,  Sakonnet  River,  R.  I.,  increasing  width  and  depth  of  draw 

opening i»165;  n,  1124 

Stonington,  Conn.,  construction  of  harbor  of  refuge i)177;  n,  1161 

Storm  of  September,  1900: 

Brazos  River,  Tex.,  damage  to  jetties X|412;  jn^2022 

Galveston,  Tex.,  damage  to  fortifications 1,82,850 

Galveston,  Tex.,  damage  to  jetties  and  main  ship  channel x,  412;  m,  2018 

Sabine  Pkiss,  Tex.,  dainageat h^02;  ni,1919 

iStorm  (steamboat),  removal  of  wreck  of i}478;  iv,2646 

Stratham,  N.  H.,  bridge  across  Exeter  River  at 1,668 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.: 

Constructionof  harbor  of  refuge i,518;  iv,2922 

Examination  and  survey i,527;  it,2970,2973 

Lnprovement  of it  517;  iv,2914 

Operati ng  and  care i,518;  iv,2919 

Removal  of  wreck i,  527 ;  nr,  2970 

Subaqueous  bank  protection,  use  of  lumber  mattress  for m,  2212 

Submarine  mines 1,5,12,88,695 

Success  (sloop),  removal  of  wreck  of -. i,223;  n,1247 

Suffolk  County,  N.  Y.,  bridge  of i,662 

Suisun  Bay,  Cal.,  examination  and  survey  of  San  Joaquin  River  from 

Antioch  to  Karquines  Strait,  through i,  613;  iv,  3449, 3452 

Sullivan  Falls  Harbor,  Me.,  improvement  of i,  123;  n,  992 

Sullivan  Island  shore.  Charleston,  S.  C,  improvement  at i,  320;  n,  1598 

Sullivan  River,  Me.,  improvement  of  SoUivan  Falls  Harbor x,  123;  n,  992 

Sulphur  River,  Ark.  and  Tex.: 

Bridge  across i,660 

ImprovementofjMe  Red  River) i,412;  in,2025 

unken  craft    See  Wrecks. 
Superior  Bay  and  Harbor,  Wis.: 

Improvement  of i,507;  iv,2828 

Notes  on  rock  found  in  vicinity  of  Duluth,  Minn iv,  2883 

Removal  of  wreck  in  Duluth  Harbor i,514;  iv,2883 

Superior  Lake: 

See  also  Northern  and  Northwestern  Lakes. 

Commercial  statistics,  Sault  Ste.  Marie  canals,  Mich i,565;  iv,3173 

Improvement  and    operating   and  care  of  waterway  to   Keweenaw 

Bay 1,511,512;  iv,2867 

Notes  on  rock  found  in  vicinity  of  Duluth,  Minn iv,2883 

Preliminary    report   on    survey  of   waters  connecting   Lake  Huron 

and 1,570;  iv,3200 

Water  levels i,681;  v,3776 

Surveys: 

In  military  divisions  and  departments i,  683;  v,  3799 

Northern  and  Northwestern  Lakes 1,677,681;  v,3761 

Of  rivers  and  harbors,  estimate  of  appropriation  for i,  656 

Of  waterways  between  Great  Lakes  and  Atlantic  Ocean,  disbursements 

for 1,118 

Susquehanna  River,  Md. : 

Examination  and  survey  of  rocks  near  entrance  to  Havre  de  Grace 

Harbor i,273;  ii,  1392, 1393 

Improvement  above  and  below  Havre  de  Grace i,  264;  n,  1374 

Suwanee  River,  Fla.,  improvement  of i,349;  in,  1762 

Swinomish  Slough,  Wash.,  improvement  of i,  651 ;  v,  3589 

Synepuxent  Bay,  Md.,  improvement  of  waterway  via i,  260;  ii,  1348 

T. 

Tacoma  Harbor,  Wash.: 

Bridge  across  Puvallup  River i,  666 

Examination  and  survey i,  655;  v,  3698, 3595 

Tallahatchie  River,  Miss.,  improvement  of i,  422;  in,  2067 

Tampa  Bay  and  Harbor,  Fla. : 

Defenses  of 1,6,27,829 

Harbor  lines  in  Hillsboro  River  at  Tampa i,  119;  ni,  1763 

Improvement  of  bav i,  345;  ni,  1756 

Improvement  of  Hillsboro  Bay  and  River i,  347;  iii,  1768 

Tangier  Sound,  Md. ,  removal  of  wreck  at  Deals  Island i,  272;  u,  1390 
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Tar  River,  N.C.,  improvement  of i,301;  ii,  1487 

Taunton  River,  Mass.: 

Improvement  of i,  164;  ii,  1122 

Improvement  of  Fall  River  Harbor i,  169;  ii,  1134 

Tchefuncte  River,  La.,  improvement  of i,379;  in,  1872 

Teche  Bayou,  La. : 

Improvement  of i,  391 ;  iii,  1899 

Removal  of  water  hyacinths i,395;  m,  1906 

Technical  methods.    See  Engineering  methods. 

Tehama,  Cal.,  bridge  across  Sacramento  River i,  666 

Telegraph  line,  Executive  Departments,  Washington,  R  G i,  676;  y,  3689 

Tennessee  River: 

Chattanooga,  Tenn.,  improvement  above i,  464;  iii,  2419, 2421 

Chattanooga,  Tenn.,  to  Riverton,  Ala.,  improvement . .  i,  464,465;  in,  2419, 2423 

Chattanooga,  Tenn.,  to  Riverton,  Ala.,  survey  from i,  470 

Decatur,  Ala.,  bridge  at i,662 

Gauging  {see  Mieeissippi  River) i, 426;  in,  2072;  S.,  8, 45, 326 

Muscle  Shoals  Canal,  Ala.,  operating  and  care i,  466;  iii,  2440 

Riverton,  Ala.,  improvement  below i,  464, 466;  iii,  2419, 2428 

Tensas  River,  La.,  improvement  of i,  419;  in,  2046 

Terraceia  Cut-off,  Fla.  {see  Manatee  River) i,  345;  in,  1755 

Texas,  dredge  and  en&g  boat  for  works  on  coast  of i,  408;  in,  1950 

Texas  Cit)[,  Tex.,  dee{>ening  channel  to  Galveston i,  403;  in,  1930 

Thames  River,  Conn.,  improvement  of i,  178;  ii,  1163 

The  Board  of  Engineers i,  5, 691 

JTiompsonf  Frank  (barge),  removal  of  wreck  of i,  272;  ii,  1391 

Thoroughfare,  Inside,  Atlantic  City,  N.  J.,  bridge  across i,  664 

Three-mile  Rapids,  Columbia  River,  Or^.  and  Wash.,  improvement  at.  i,  625;  v,  3491 

Thunder  Bay  River,  Mich,  {see  Alpena  Harbor) i,  555;  iv,  3137 

.  Tick&w  River,  La.,  improvement  of,  including  tributaries i,  380;  in,  1873 

Tillamook  Bay  and  Bar,  Or^.,  improvement  of i,  622;  v,  3485  . 

Tiverton,  R.  I.,  alteration  of  Stone  Bridge  across  Sakonnet  River i,  165;  ii,  1124  ' 

Toledo  Harbor,  Ohio: 

Bridges  across  Maamee  River i,  667 

Engineering  methods  used  in  improvement  of rv,  3213 

Improvement  of i,  572;  rv,  3218 

Tolomato  River,  Fla.  («ee  St  Augustine  Harbor) i,338;  n,1741 

Tombisbee  River,  Ala.  and  Miss.: 

Columbus  to  Fulton,  Miss.,  improvement  from i,  369;  in,  1824, 1837 

Demopolis,  Ala. ,  below,  improvement  of i,  367 ;  in,  1824, 1835 

Demopolis,  Ala.,  to  Columbus,  Miss.,  improvement  from  . .  i,  368;  iii,  1824, 1836 

Fulton  to  Walkers  Bridge,  Miss.,  improvement  from i,  370;  in,  1824, 1839 

Mouth  of  Warrior  River,  just  below,  examination  and  survey  for  lock 

and  dam i,378;  in,  1858, 1861 

Tonawanda  Harbor,  N.  Y.,  improvement  of i,  590;  iv,  3335 

Tongue  Point.  Columbia  River,  Ore^.,  improvement  below i,  634;  v,  3565 

Tonnage,  Sault  Ste.  Marie  canals,  Mich i,  565;  iv,  3173 

Torpedoes 1,5,12,38,695 

Totten,  Fort,  N.  Y.,  post  of i,  38, 927 

Town  Creek,  Brunswick  County,  N.  C,  improvement  of i,  308;  ii,  1509 

Town  River,  Mass.,  improvement  of i,154;  n,1083 

Trail  Creek,  Ind.  (««  Michigan  aty  Harbor) i,534;  iv,3074 

Traverse  Lake,  Minn,  and  8.  Dak.,  survey  for  reservoir  dam i,  450;  m,  2342 

Trent  River,  N.  C: 

Examination  and  survey  between  NeWbem  and  Trenton ...  i,  310;  n,  1545, 1550 

Improvement  of i,302;  ii,  1490 

Trenton,  Mich.  (««€  Detroit  River) i,571;  iv,3208 

Trenton,  N.  J.,  bridge  across  Delaware  River  at i,661 

Trenton,  N.  C,  examination  and  survey  of  Trent  River  between  Newbem 

and 1,310;  n,  1545, 1550 

Trinity  River,  Tex.: 

Examination  from  Dallas  to  Fort  Worth i,411;  in,  1970 

Improvement  of  (<e«  a2io  Brazos  River) 1,405,408;  iii,1938,1950 

Troops: 

Engineer,  distribution,  duties,  etc.,  of 1,39,41,42,943 

Engineer  equipment  of 1,37,88,943 

Service  of  engmeer  ofOioen  with,  since  April,  1898 i,45 
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Troy,  N.  Y.: 

Bridge  acrosB  Hudson  River  at i,Qd9 

Harbor  ]inee  in  Hudson  Kiver  at i,  118;  n,  1268 

Tugboats: 

See  also  Wrecks. 

For  transfer  to  the  artillery i,38 

Tug  Fork,  Big  Sandy  River.  W.  Va.  and  Ky.: 

Final  report  on  survey  for  locks  and  dams i,496;  iv,2750 

Improvement  of i,493;  iv,2742 

Tukeys  Bridge,  Portland,  Me. ,  obstructing  Back  Cove i,  668 

Tunnel,  Washington  Aqueduct,  D.  C,  construction  of i,  673;  v,  3666 

Turners  Cut,  N.  C: 

Examination  and  survey  of  waterwa^^  from  South  Mills  to  and  includ- 
ing Ocracoke  and  Beaufort  inlets,  via 1,299,309;  ii,1511 

Improvement  of  waterway  via i,296;  ii,  1455 

Turrets i,7 

Turtle  River,  Ga.  («« Brunswick  Harbor) i,331;  ii,  1649 

Twelve-mile  Creek,  N.  Y.  («eg  Wilson  Harbor) ^ i,592;  rv,3353 

Twin  Rivers,  Wis.  («e« Two  Rivers  Harbor) i,520;  iv,2927 

Two  Harbors,  Minn. : 

Examination  and  survey  of  Burlington  Bay i,  514;  iv,  2889, 2897 

Improvement  of  A^te  Bay i,  506;  iv,  2824 

Two  Rivers  Harbor,  Wis.,  improvement  of i,  520;  iv,  2927 

IT. 

Union  Bridge  Compuiy,  bridge  of i,665 

Union  Lake,  Wash.,  improvement  of  waterway  via i,  646;  v,  3583 

Union  (lijghter),  removal  of  wreck  of i,223;  ii,  1248 

Union  River,  Me.,  improvement  of i,  124;  ii,  993 

United  States  Engineer  School 1,38,42,937 

United  States  Navy  Department,  bridge  of,  between  Portsmouth  Navy-Yard, 

N.  H.,  andKittery,  Me i,664 

United  States  volunteers,  sendee  of  officers  of  the  Corps  of  Engineers  as  offi- 
cers of,  since  April,  1898 i,  45 

Urbana  Creek,  Va. ,  improvement  of i,  283;  n,  1414 

V. 

Vanland  Landing,  Yazoo  River,  Miss.,  removal  of  wreck i,  420;  m,  2048 

Vaughan  Bridge,  Portland,  Me. ,  obstructing  Fore  River i,  Q6S 

Vermilion  Bayou,  La.,  improvement  of  channel,  bay,  and  pa-sses i,  391;  in,  1900 

Vermilion  Harbor,  Ohio,  unprovement  of i»577;  iv,3239 

Vessels.    See  Dredge,  Snag,  amd  Tus  boats,  arid  Wrecks. 

Vetra^  Sarah  E,  (scnooner J,  removal  of  wreck  of i|272;  n,  1391 

VicksbuTff  Harbor,  Miss.,  improvement  of i»421;  in,2052 

Vidalia  Harbor,  La.  {see  Mississippi  River  Commission) i,  657;  S.,  3, 32 

Vinalhaven,  Me.,  improvement  of  Carvers  Harbor i,  129;  n,  1003 

Vineyard  Haven,  Mass. ,  improvement  of  harbor  at i,  162;  n,  1115 

Vineyard  Sound,  Mass.,  removal  of  wreck  near  Robinsons  Hole i,  174;  n,  1147 

Vining,  J.  P.,  etal.,  bridge  of i,666 

Volunteers,  U.  S.,  ser\'iceof  officers  of  tlie  Corps  of  Engineers  as  officers  of, 

since  April,  1898 i,45 

Volusia  Bar,  St  Johns  River,  Fla.,  improvement  of i,  337;  ii,  1739 

W. 

Wabash  River,  Ind.  and  111.: 

Improvement  above  Vincennee,  Ind 1,499,501;  iv,2801 

Improvement  below  Vincennes,  Ind 1,499,500;  iv,2800 

Operating  and  care  of  Grand  Rapids  lock  and  dam i,  501;  rv,  2802 

Waocamaw  lUver,  N.  C.  and  S.  C^improvement  of i,  310;  ii,  1573 

Wakefield,  Va.,  wharf  at  Bridge  Cfreek  Landing,  near i,  676;  v,  3689 

Walden  Slough,  San  Joaquin  River,  Cal.,  examination  for  clobure  of.  i,613;  iv,3454 

WallaboutChannel,N.Y.,  improvement  of i,208;  n,12l8 

WappooCut,  S.  C,  improvement  of 1.322;  n,1603 

Wareham  Harbor,  Mass. ,  bridge  across  Weweanititt  River i,  6<>7 

War  maps i,  683, 685;  v,  3799 
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Warrior  River,  Ala.: 

Examination  and  survey  for  Ix)ck8  and  Dams  1,  2,  and  3,  below  Tusca- 
loosa  1,378;  111,1858,1861 

Improvement  above  Tuscaloosa i,  366;  iii,  1816 

Improvement  below  Tuscaloosa i,  366;  iii,  1824 

Operating  and  care  of  locks  and  dams  above  Tuscaloosa i,  366;  iii,  1819 

Warroad  Harbor  and  River,  Minn.; 

Examination  of ii  451 ;  iii,  2356 

Improvement  of  bar  at  mouth  of  river i,  449;  ni,  2339 

Warwick  River,  Md.,  improvement  of i,  268;  ii,  1383 

Washakie,  Fort,  Wyo.,  road  to  Boftalo  Fork,  8nake  Kiver i,  686;  v,  3823 

Washington,  D.  C. : 

Aqueduct  Bridge,  repair  of i,669;  v,3637 

Aqueduct,  Dalecarlia  Reservoir i,671;  v,3651 

Aqueduct,  filtration  plant i,674;  v,3680 

Aqueduct,  increasing  water  supply i,  673;  v,  3666 

Aqueduct,  maintenance  and  repiedr 1,671;  v,3651 

Aqueduct  Tunnel  and  Howard  Universitv  Reservoir i,  673;  v,  3666 

Barracks,  removal  of  engineer  troops  and  school  to i,  42 

Defenses  of 1,6,23,791 

Government  Printing  Office,  building  for  use  of i,  685;  v,  3801 

Highway  bridge  across  Potomac  River,  plans,  etc.,  for i,  119 

Improvement  of  Potomac  River  at i,273;  n,  1399 

Improvement  of  Potomac  River  below i,  276 ;  ii,  1405 

Long  Bridge,  across  Potomac  River,  rebuilding  of i,  275;  ii,  1399 

Mall,  the, and  Potomac  and  Zoological  parks 1,676;  v,^"" 

Memorial  Bridge i,  670;  v,  i 

Public  buildings  and  grounds,  and  Washington  Monument i,  675;  v,  £ 

Telegraph  line  connecting  Executive  Departments,  etc i,  676;  v,  J 

Waehineton.N.C.: 

Harbor  lines  in  Pamlico  River  at i,119;  ii,  1570 

Improvement  of  Pamlico  River i,  301;  n,  1487 

Washington  Barracks.  D.  C. ,  removal  of  engineer  troops  and  school  to i,  42 

Washington  County,  Ohio,  bridge  of i,  660 

Washington  Lake,  Wash.,  improvement  of  waterway  to  Puget  Sound  .  i,  646;  v,  3583 

Washington  Monument, D. C i,675;  v,3689 

Washita  (Ouachita)  River,  Ark.  and  La. : 

Examination  of  Camden  Harbor,  Ark i,425;  in,2090 

Improvement  of i,  415;  iii,  2034 

Wateree  River,  8.  C,  improvement  of i,  317 ;  ii,  1590 

Water  hyacinths: 

Removal  of, from  Florida  waters i,341;  ii,1746 

Removal  of , from  Louisiana  waters i,395;  iii,1906 

Water-level  observations: 

Columbia  River, Oreff. and  Wash ". i,640;  v,3576 

Mississippi  River  and  principal  tributaries i,  425;  ni,  2072;  S.,  8, 45, 126 

Mississippi  River,  at  St  Louis,  Mo.,  illustration  of  full-depth  rod-float 

methoa  of  discharge  measurement iii,  2199 

Mississippi  River, at  St  Paul, Minn i,449;  iii,2340 

Northern  and  Northwestern  Lakes i,  681;  v,  3776 

Waters,  navigable.    See  Bridges,  Rivers  and  harbors,  and  Wrecks. 

Waterways  (see  cUbo  Oanals) : 

Beaufort, N.C., to Newbem i,803;  ii,1493 

Beaufort,  N.  C,  to  New  River i,304;  ii,1496 

Charleston  to  Beaufort,  8.  C,  sunken  logs i,324;  n,1607 

Chinooteague  Bay,  Va.,  to  Delaware  Bay,  Del i,260;  ii,1348 

Delaware  and  Chesapeake  Canal,  Md. ,  sunken  logs i,  272;  n,  1390 

G al veston  to  Houston .  Tex i,  404 ;  m,  1933 

Great  Lakes  to  Atlantic  Ocean i,118 

Keweenaw  Bay  to  Lake  Superior,  Mich 1,511,512;  iv,2867 

Kissimmee  River,  Fla.,  to  Gulf  of  Mexico i,350 

Mississippi  River  to  Lake  Michigan  (act  of  1899) i,534;  iv,3048 

Mississippi  River  to  Lake  Michigan  (act  of  1900) i,  534;  iv,  3058 

Norfolk,  Va.,  to  Albemarle  Sound,  N.  C,  via  Currituck  Sound. . .  i,  297;  ii,  1457 
Norfolk,  Va.,  to  sounds  of  North  Carolina,  via  Pasquotank  River,  i,  296;  ii,  1465 
Portage  Lake  and  Lake  Superior  amals  (gee  Keweenaw  Point) .  i,  511, 512;  i v,  2867 
Puget  Sound  to  lakes  Union  and  Washmgton,  Wash i,646;  v,3583 

BNG  1901 i 
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Watorwam  etc. — Continued. 

8an  Jo&quin  River,  Cal.,  to  Karauines  Strait i,  613;  rv,  3449, 3452 

Savannah,  Ga.,  to  Beaufort,  S.  O i,324;  ii,1628 

Savannah,  Ga.,  to  Fernandina,  Fla i,  332;  ii,  1653 

Shreveport,  La.,  to  Jefferson,  Tex.  {see  Cypress  Bayou) i,  414;  in,  2033 

South    Mills,    N.    C,    to    and    including   Ocracoke    and    Beaufort 

inlets 1,299,309;  n,1511 

Superior  Lake  to  Lake  Huron,  including  Hay  Lake  Channel,  St.  Marys 

Kiver i,570;  iv,3200 

Waukegan  Harbor,  111.,  improvement  of i,  624;  iv,  2951 

Western  Branch,  Elizabeth  River,  Va.,  improvement  of i,  293;  ii,  1449 

West  Fork  of  South  Branch,  Chicago  River,  111.: 

Bridge  across  Mud  Lake,  Chicago i,  663 

Improvement  of i,  629;  rv,  2992 

West  Galveston  Bay,  Tex.,  improvement  of i,  406, 408;  in,  1939, 1950 

West  Palmbeach,  Fla.,  bridge  across  Lake  Worth i,  667 

Westport  Harbor,  Conn.,  improvement  of i,  189;  ii,  1180 

Weweanititt  River,  Mass.,  bndges  across i,  667 

Weymouth  River,  Mass.,  improvement  of i,  155;  ii,  1084 

Whatcom  Creek  Waterway,  Waah. ,  bridge  at  New  Whatcom i,  663 

Whitehall  Harbor,  N.  Y.  (aw  Champlain  lAke) i,148;  n,  1055 

White  House,  Washington,  D.O i,676;  v,3689 

White  Lake  Harbor,  Mich.,  improvement  of i,  646;  rv,  3107 

White  River,  Ark.: 

Gauging  (•«  Mississippi  River} i,425;  in,2072;  S.,  8,45,126 

Improvement  by  open-channel  work i,427;  in,2105 

Improvement  of  Buffalo  Fork i,429;  ni,2119 

Improvement  of  upper  river  by  locks  and  dams i,  428;  m,  2108 

White  Kiver,  Ind.,  improvement  of i,  501;  iv,  2804 

Wicomico  River,  eastern  shore  of  Maryland,  improvement  of i,  270;  n,  1386 

Wilhelminaj  Laura  (sloop ) ,  removal  of  wreck  of i,  272;  n,  1390 

Willamette  River,  Oreg. : 

Improvement  above  Portland i»631;  v,3550 

Improvement  below  Portland i,633;  v,3557 

Willapa  River  and  Harbor,  Wash. ,  improvement  of * i,  641 ;  v,  3577 

Willeta  Point,  N.  Y.: 

Battalion  of  Engineers 1,39,48,943,975 

Engineer  Pepot 1,40,41,42,947 

Engineer  School 1,38,42,937 

Engineer  troops i,  39, 41, 42, 943 

Fort  Totten,  post  of i,  38, 927 

WilHamstown,  W.  Va.: 

Bridge  of  Ohio  River  Bridge  and  Ferry  Comi)any  across  Ohio  River 

between  Marietta,  Ohio,  and i,  660 

Bridge  of  Williamstown  and  Marietta  Bridge  and  Transportation  Com- 
pany between  Marietta,  Ohio,  and i,  661 

Will iamsto wn  and  Marietta  Bridge  and  Transportation  Company,  bridge  of . .       i,  661 
Wilmington,  Cal.: 

Construction  of  deep-water  harbor  in  San  Pedro  Bay i,  600;  iv,  3397 

Improvement  of  inner  harbor i,601;  iv,3399 

Wilmington,  Del.,  improvement  of  harbor i,  246;  n,  1335 

Wilmington,  N.O.: 

Defenses  of 1,6,24,812,921 

Examination  and  survey  of  Cape  Fear  River  at  and  above. .  i,  310;  ii,  1652, 1567 

Improvement  of  Cape  tear  River  above i,  307;  n,  1502 

Improvement  of  Cape  Fear  River  at  and  below i,  307;  n,  1504 

Wilson  Harbor,  N.  Y.,  improvement  of i,  692;  rv,  3353 

Winnebago  Lake.  Wis.  ftee  Fox  River) i,626;  iv,2953 

Winnibigoshish  Lake,  Minn.: 

Construction  of  reservoir  dam i,444;  ni,2309 

Operation  and  care  of  reservoir  dam i,  446;  in,  2322 

Survey  of  flowaee  lines  of  reservoir i,  461 

WinyahBay,  S.  C,  improvement  of i,314;  n,1582 

Wisconsin  Central  Railway  Company,  bridges  of i,  667 

Wiwonpin  Entrance,  Dnluth  Harbor,  Minn.,  improvement  of i,607;  rv,2828 

Wisconsin  River,  Wis. : 

Bridge  across i,  666 

Improvement  of  {see  Fox  River) , i,  526;  iv,  2953 
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Witch  Rocky  Portland  Harbor,  Me.,  examination  and  survey  for  removal 

of 1,133;  11,1009,1015 

Withlacoochee  River,  Fla.,  improvement  of i,  348;  ni,  1761 

Wolf  River,  Memphis,  Tenn.  (see  Mississippi  River  Commission) i,  657;  S.,  3, 32 

Wolf  River,  Wis.  («e«  Ahnapee  Harbor) i,519;  iv,2923 

Wolf  River,  Wis.,  tributary  of  the  Fox  (see  Fox  River) i,  525;  iv,  2953 

Woods  Hole  Channel,  Mass.,  improvement  of i,  162;  ii,  1117 

Worth  Lake,  Fla.,  bridge  acrosB - i,667 

Wrecks,  etc.,  removal  of i,  117, 118 

Absecon  Inlet,  N.  J.,  entrance i,  262;  ii,  1351 

Appoquinimink  River,  Del i,  263;  ii,  1352 

Atlantic  City,  N.  J.,  entrance  to  Absecon  Inlet i,  262;  n,  1351 

Atlantic  City,  N.  J.,  in  Atlantic  Ocean i,  263;  ii,  1353 

Atlantic  Ocean,  off  Atlantic  City,  N.  J i,263;  ii,1353 

Atlantic  Ocean,  off  Seabright,  N.J i,223;  ii,1247 

Back  Creek,  Md i,272;  ii,1390 

Baltimore  Harbor,  Md.,  Fort  McHenrv  Channel i,  272;  ii,  1391 

Baltimore  Harbor,  Md.,  North  Point  Creek i,  272;  ii,  1390 

Beaufort  to  Charleston,  S.  C,  inland  passage i,  324;  ii,  1607 

Belle  Isle,  Detroit  River,  Mich i,570;  iv,3198 

Billingsport,  N.  J.,  below i,263;  n,1352 

Bridgeboro,  N.  J.,  above i,262;  n,1351 

Buttermilk  Channel,  New  York  Harbor,  N.  Y i,  229;  ii,  1299 

Cambridge  Harbor,  Md i,272;  ir,  1390, 1391 

Cedar  Creek,  N.J 1,203;  ii,1352 

Charleston  to  Beaufort,  S.  C,  inland  passage i,  324;  ii,  1607 

Chatham  Harbor,  Mass i,  174;  ii,  1147 

Chesapeake  Bay,  near  Craighill  Channel  light,  Md i,  272;  ii,  1391 

Chesapeake  Bay,  near  Fort  Monroe,  Va i,  298;  ii,  1462 

Chesapeake  Bay,  near  Old  Plantation  light-house,  Va i,  298;  ii,  1462 

Chester  Creek,  Pa i,262;  ii,1360 

Choptank  River,  Md.,  Cambridge  Harbor i,  272;  ii,  1390, 1391 

Cleveland  Harbor,  Ohio i,584;  iv,3269,3270 

Communipaw  Channel,  N.  J i,  223;  ii,  1247 

Comer  Stake  light,  off  Staten  Island,  N.  Y i,223;  n,1247 

Craiffhill  Channel  light,  Chesapeake  Bay,  Md i,  272;  ii,  1391 

Cuniberland  River i,463;  iii,2417 

Cuyahoga  River  (Cleveland  Harbor),  Ohio i,584;  iv,3270 

Deals  Island,  Md i,272;  n,1390 

Delaware  and  Chesapeake  Canal,  Md.,  sunken  logs  . . : i,  272;  n,  1390 

Delaware  Bay  and  River 1,262,263;  ii,  1350, 1351, 1352 

Delaware  Breakwater  Harbor,  Del i,  263;  ii,  1351 

Dennis  Creek,  N.J i,262;  ii,1350 

Detroit  River,  Mich i,570;  iy,3198 

Dover  Island.  Cumberland  River i,  463;  m,  2417 

Duck  Creek  (Smyrna  River),  Del i,  263;  n,  1352 

Duluth  Harbor,  Minn i,514;  rv,2883 

East  River,  N.  Y i,223;  n,1248 

Ellis  Island,  New  York  Harbor,  N.  Y.,  near i,  223;  n,  1248 

Erie  Lake,  off  Cleveland,  Ohio t,584;  rv,3269 

Erie  Lake,  off  Sandusky,  Ohio i,584;  iv,3269 

Flint  River,  Ga i,363;  m,1793 

Fort  McHenry  Channel,  Patapsco  River,  Md i,  272;  n,  1391 

Fort  Monroe,  Va.,  off i,298;  n,1462 

Galveston  Bay,  Tex i,411;  iii,1959 

Gloucester,  N.  J.,  off i,262;  ii,1351 

Qreenpoint,  N.  Y.,  off i,223;  ii,1248 

Greenwood,  Miss.,  Yazoo  River i,  420;  iii,  2048 

Hampton  Roads,  Va.,  off  Fort  Monroe i,298;  ii,1462 

Hardings  Beach,  Chatham,  Mass i>174;  ii,1147 

Haverstraw,  N.  Y.,off i,223;  n,1248 

Hudson  River,  N-  Y i,223;  n,1248 

Island  Beach,  N.  J.,  opposite i,223;  ii,1247 

Jackson  Creek,  Md i,272;  n,1391 

League  Island  Navy-Yard,  Schuylkill  River,  Pa i,  263;  ii,  1352 

Long  Island  Sound,  N.  Y r,223;  ii,1246 

Louisville  and  Portland  Canal,  Ky i,  505;  iv,  2816 

Manokin  River,  Md j,272;  ii,  1390 
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Michigan  Lake-Stureeon  Bay  Canal,  Wis i,  527;  iv,  2970 

Mississippi  River,  aoove  Missouri  River i,  440;  in,  2231 

Mississippi  River,  below  Missouri  River i,  434;  in,  2166 

MobOe  River,  Ala i ,  378;  ni,  1853 

Monroe;,  Fort,  Va.,  off i,298;  ii,1462 

Nauset  Harbor,  Mass i ,  1 59 ;  n,  1091 

Newark  Bay,  off  Comer  Stake  light i,  223;  ii,  1247 

New  Jersey-Staten  Island  channel i,  223;  n,  1247 

New  York  Harbor,  N.  Y,,  Buttermilk  Channel i,  229;  u,  1299 

New  York  Harbor,  N.  Y.,  Communipaw  Channel i,  223;  n,  1247 

New  York  Harbor,  N.  Y.,  near  Comer  Stake  light i,  223;  ii,  1247 

New  York  Harbor,  N.  Y.,  near  Ellis  Island i,223;  n,1248 

New  York  Harbor,  N.  Y.,  off  Greenpoint i,223;  n,1248 

New  York  Harbor,  N.  Y.,  Sandy  Hook i,229;  n,1299 

North  Point  Creek,  Patapsco  River,  Md i,272;  ii,1390 

Odessa  Landing,  Appoquinimink  River,  Del i,  2()3;  ii,  1352 

Ohio  River i,473;  iv,2646 

Ohio  River,  Louisville  and  Portland  Canal,  Ky i,  505;  iv,  2816 

Old  Orchard  Shoal  light,  Raritan  Bay,  N.  J.,  near i,223;  n,  1247 

Old  Plantation  light-house,  Chesapeake  Bay,  Va.,  near i,  298;  ii,  1462 

Patapsco  River,  Md. ,  Fort  McHenry  Channel i,  272;  n,  1391 

Patapsco  River, Md.,  North  Point  Creek i,272;  n,1390 

Philadelphia,  Pa. ,  Schuylkill  River i,  262, 263;  ii,  1350, 1352 

Pollock  Rip  light-ship,  Mass.,  near i,174;  ii,1147 

Port  Chester  Harbor,  N.Y., off i,223;  ii,1246 

Porto  Rico,  San  Juan  Harbor i,657;  v,3635 

Ranoocas  River,  N.  J i,262;  n,1351 

Raritan  Bay,  N.  J i,223;  ii,1247 

Riverton,N.J.,below i,262;  n,1351 

Robinsons  Hole,  Vineyard  Sound,  Mass i,  174:  ii,  1147 

St.  Clair  River,  Mich i,570;  iv,3198 

Sandusky  Harbor, Ohio i,584;  iv,3269 

Sandy  BfcK)k,  N.  J i,229;  ii,1299 

San  Francisco  Bay,  Cal i,613;  iv,3434 

San  Jacinto  River,  Tex i,411;  iii,1959 

San  Juan  Harbor, Porto  Rico i,657;  v,3635 

Savannah  Harbor  and  River,  Ga i,334;  n,1660 

Schuylkill  River, Pa 1,262,263;  n,  1350, 1352 

Seabright,N.J.,off i,223;  n,1247 

Ship  John  light,  Delaware  Bay i,263;  ii,1350 

Shovelful  lignt-ship,  Mass.,  near i|174;  ii,1147 

Shrewsbury  River,  N.J i,223;  ii,1247 

Smyrna  River,  Del i,263;  ii,1352 

Stage  Harbor,  Mass.,  on  Hardings  Beach i,174;  ii,  1147 

Staten  Island-New  Jersey  channel i,223;  ii,1247 

Sturgeon  Bay  and  Lake  Michinui  Canal,  Wis i|527;  iv,2970 

Superior  Bay,  Duluth  Harbor, Minn i,514;  iv,2883 

Tangier  Sound, Md., Deals  Island i,272;  ii,1390 

Vaiuand  Landing,  Yazoo  River,  Miss i,  420;  in,  2048 

Vineyard  Sound,  Mass.,  near  Robinsons  Hole i,  174;  n,  1147 

Wysocking  Bay,  N.  0 i,309;  ii,1511 

Yazoo  River,  Miss i,420;  in,  2048 

Wrightstown,  Wis.,  bridge  of  town  of,  across  Fox  River i,  662 

Wyandotte,  Mich,  (we  Detroit  River) i,571;  iv,3208 

Wysocking  Bay,  N.  C,  removal  of  wreck 1,309;  iz,1511 

T. 

Yalobusha  Biyer.  Wm.,  bridge  at  mouth  of  Martins  Creek i,660 

Yamhill  River,  Oreff . : 

Improvement  of : i,C31;  VjSMO 

Operatinff  and  care  of  lock  and  dam i|d82;  y,8655 

Yankton,  S.  Dak. ,  improvement  of  Missouri  River  at i,  462, 454;  m,  2873, 2875 

Yaqulna  Bay,  Oreg. : 

Examination  of i,622;  y,8485 

Improvement  of x,620;  y,3482 
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Yazoo  River,  Miss. : 

Improvement  al)Ove  mouth i,  420;  iii,  2048 

Improvement  of  mouth,  including  Yicksburg  Harbor i,  421 ;  in,  2052 

Removal  of  wrecks i,  420;  iii,  2048 

"  Y "  Bridge,  across  Muskingum  River  at  Zanesville,  Ohio i,  659 

Yellow  Mill  Pond,  Bridgeport,  Conn,  {see  Bridgeport) i,  186;  n,  1177 

Yellowstone  National  Park,  improvement  of i,  682;  v,  3777 

Yellowstone  River,  Mont,  bridge  at  Glendive i,659 

York  Harbor  and  River,  Me.,  bridge  (Sewella)  obstructing  na\ igation i,  667 

York  River,  Va.,  improvement  of i,  286;  n,  1417 

Yuba  River,  Gal.    {see  Sacramento  River  and  California  Debris  Commis- 
sion)   1,608,656;  iv,  3420,  v,  3625 

Z. 

Zanesville,  Ohio: 

Bridge  across  Muskingum  River  at  ("Y"  Bridge) i,659 

Bridge  across  Muskingum  River  Canal  at i,  667 

Zeus  (canal  boat) ,  removal  of  wreck  of i,  263;  ii,  1362 

Zoological  Park,  Washington,  D.  0 i,676;  v, 
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